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NOW AND IN THE FUTURE 
THE FOUNDATION OF GOOD CAR DESIGN 
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STANDARD EIGHT 


relies on 


MINTEX 


The Standard Motor Co Ltd 
specifies Mintex Brake and 
Clutch Liners for their 
Standard Eight Cars 


When high performance counts vou can rely on 


Mintex Brake and Clutch Liners are manufactured by British Belting and Asbestos Ltd.., 
Cleckheaton, Yorkshire. All Mintex products are obtainable from Mintex Service Depots 
and Stockists throughout Great Britain and the world. B.B.A. are also the manufacturers 
of * Scandura ' the original P.V.C. fireproof conveyor belting. 
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MECHANICAL PRESSES 
FOR THE AUTOMOBILE INDUSTRY 


‘Presses with a Pedigree’ truly describes the line of machines bearing 

this famous name. Years of specialisation and development of presses 

for automobile production has culminated in a range of Weingarten 

machines now regarded as among the finest examples of engineering 
skill and precision available to this highly productive industry. 
Whether you are considering an extension to your existing 
plant or planning a new department it will pay you to investi- 
gate the Weingarten line. 


Send for this leaflet which 
illustrates the Weingarten 
Manufacturing programme. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, FACTORED MACHINE TOOL DIVISION 
FLETCHAMSTEAD HIGHWAY, COVENTRY. Telephone: Coventry 40351 
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For production of 


CRANKSHAFTS 
of every type 


THE NAME IS 


The new extension of the Laystall 
Crankshaft Works at 
Wolverhampton—the second in 
three years— will shortly be in full 
production, while a further 
expansion is already being 


planned. 


A special section of the plant caters 
for small crankshafts such as are 
used in refrigerators and _ the 
smaller types of industrial and 
marine engines. 


Enquiries to: 


LAYSTALL 
ENGINEERING 
COMPANY LTD., 
Crankshaft Works, 
GREEN LANE, ALDERSLEY, 


WOLVERHAMPTON. 
Tel. Wolverhampton 52006 


Head Office 
53 Great Suffolk St., London, S.E.1 
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LLS met ROYCE 


A Meeting that made Engineering ‘History 
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Malleable 
castings 
annealed 

HOURS! 


Only Gloucester can anneal blackheart malleable castings in 48 hours because 

Gloucester is the only foundry in Britain with the advanced new elevator-type electric 
annealing furnace. Complete mechanisation, long experience and exacting control of 
quality are the other reasons why Gloucester can offer you fast service, consistent 

quality and high output of malleable and grey iron castings. Call in the Gloucester man 


at the earliest stages of design. His advice can save you time and money. 


the 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER 
{A subsidiary of the Gloucester Railway Carriage & Wagon Co, Ltd.) GOOD CASTINGS 


Telephone: Gloucester 23041 Telegrams: ‘Pulleys’ Gloucester 
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TRANSMISSION 


CONSIDERATIONS 7 


PEDAL TRAVEL 


Engineers deal with fairly hard facts; they tend to be 
realists. Being nevertheless human, they do sometimes don 
those rose-tinted spectacles which encourage the wearer to 
hope for the improbable. Our present subject seems par- 
ticularly apt to induce this frame of mind. 


Light pedal pressure combined with short pedal travel 
admittedly is a desirable target. Moreover, it is attainable, 
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A larger clutch lowers the 
bedal pressure. 


granted certain freedoms in the choice of the mechanism 
which the pedal operates. 


So far as clutches are concerned, the facts are not difficult 
to grasp. 

To transmit a given torque by means of a friction clutch, 
the latter must be clamped together by a force which is 
ascertainable by fairly simple calculation. It depends upon 
three factors: (1) the coefficient of friction between the 
engaging surfaces; (2) the effective radius at which this 
frictional force operates; and (3) the number of pairs of 
frictional surfaces in parallel, sharing the torque. 


In practice, the coefficient of friction offers small scope 
for variation. The effective radius is limited by the space 
which the car designer is prepared to allot to the clutch. 
Any increase in the number of clutch plates inevitably means 
greater cost 


When engine torque is increased by improved design or by 
enlarged capacity, the clutch can cope with the situation only 
by alteration of one or more of these three items or by, 
increasing the clamping load, so it is not difficult to realise 
that clutch-clamping loads tend to increase as a model is 
developed. Clamping load, of course, is not the same thing 
as pedal pressure. The latter can be reduced by increasing the 
leverage, but this increases the pedal travel as well. 


Various other factors influence pedal travel. 

Foremost amongst these is that valuable aid to smooth 
engagement, the cushioned plate. Its effect is obtained by 
placing spring fingers behind the friction facing. Initial 
engagement is thus limited in pressure by the strength of 
these light springs. This pressure increases as the springs 
are compressed until they become ‘solid’ and the clamping 
springs exert their full effect. Note that the process of 
compressing the cushion springs involves movement of the 
clutch plate and therefore of the pedal pad. 

Incidentally, the use of an extra clutch plate to reduce 
clamping pressure involves more movement through the 
additional cushion springs. 

Lost motion arises from the need for clearance between the 
driven plate and the flywheel when the clutch is fully dis- 
engaged. When multiplied by the pedal ratio, these two 
items account for considerable movement of the pedal pad. 

Besides the various effects which have been mentioned, 
there are frictional losses at all moving points of the entire 
clutch withdrawal mechanism. The actual clamping force, 
in fact, is not the only resistance which the driver must over- 
come when declutching. Some of these friction losses have a 
double effect in that the clamping springs must be corre- 
spondingly stronger and the driver must overcome the extra 
spring strength as well as the friction which called for it. 

‘Strap’ drive is helpful in combating some of these losses 
but others remain, and there is always a hysteresis loop when 
pedal pressure is plotted against pedal travel in both directions. 

So much for details. The overall situation 1s that with a 
given clutch installation a lighter pedal can be secured only 
by longer travel. Conversely, short travel involves a heavy 
pedal. The amount of work to be done is fixed and, as 
always, it is represented by load multiplied by distance. 

This is obviously true in the case of a simple 

mechanical linkage. Hydraulic operation may seem 

to offer a way round, but it does not alter the total 

of essential work to be done. Nor, it must be 

admitted, does it necessarily reduce the hysteresis, 
for there is appreciable friction at both piston 

cups as well as in the pipe. (Quite large pipes are 
desirable and any restriction has a deplorable effect.) 

As has been mentioned earlier, hydraulic linkage 

has certain notable merits for clutch withdrawal 

but it does not alter the simple statement that 
Work done 


A servo unit is sometimes employed to aid the 


Load Distance. 


driver’s foot in the case of heavy vehicles. In other 
cases it will be seen that the correct choice of 


friction materials and careful detail design of the 
withdrawal linkage are necessary to give 


the desired qualities of operation. 


Cushion springs involve lost motion. 


REGO TRADE MARK 


BORG & BECK COMPANY LTD., LEAMINGTON SPA, ENGLAND 
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The Lockheed ‘ Hydrovac ’ is a simple servo brake unit, combining a 
vacuum power cylinder and control valve actuating a hydraulic master 
cylinder, ona principle which gives many advantages over the ordinary 
vacuum servo. All the working parts are within the unit, without any 


: mechanical connections. 


The *‘ Hydrovac’ is being used in extremely large numbers, and it 
is the simplest type of servo brake unit available for petrol-engined 


vehicles. Moreover, its response is extremely rapid. 


Fully patented 
"Hydrovac’ (Regd. Trade Mark) 


AUTOMOTIVE PRODUCTS COMPANY LTD. 
LEAMINGTON SPA, ENGLAND 


REGISTERED TRADE MARK 
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The above illustration shows the 
Rolls-Royce ©.6, S.F.L. Series 114 
supercharged power unit, fitted with the 
Rockford clutch and bell-housing. 

The Rockford clutch, with its centrifugal! 
balanced and effective toggle-action, gives _ 
smooth engagement without imposing an, _ 
thrust either when engaged or disengage! . 
An exclusive device gives, without spetin’ 
an infinitely close adjustment. Fine adjus: 
be made, and gutomatically maintained, 
releasing or engaging separate locking de. 
which formerly linvited adjustments to s> 
-ontrolled by notches 

The adjustmene rine ig Cony 
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the things 
they do 
at Holroyds 


—— 
= 


They make their wheel teeth and worm threads in 
something they call ‘basic involute helicoid form, 
modified to give oil entry gap at contact lines’. They say 
this gives correct contact and oil film lubrication in fully loaded 
and deflected positions. They say this helps to make their 
worms and wheels the very good worms and wheels 


that they are. Any questions ? 


They’ve written a book about it — 


about the way they make their worms and wheels, 


about gear selection and service, dimensions, efficiencies, 


lubrication and maintenance — all the facts a user needs on 
Holroyd Worm Gears and Worm Reduction Units. 
They’ll be very glad to send you a copy. Their address is 
John Holroyd & Co. Ltd., Milnrow, Lancs. 


Ss QUICK DELIVERIES CAN BE MADE OF ALL 


wh | Holroyd WORM GEARS AND WORM REDUCTION UNITS 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. ALLARD ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN AUSTIN 
AUSTIN-HEALEY BRISTOI 
CITROEN DAIMLER 
FORD FRAZER-NASH 
HILLMAN HUMBER 
JAGUAR + JENSEN 
JOWETT LAGONDA 
LANCHESTER 
LEA-FRANCIS M.G. 
MORGAN + MORRIS 


RENOLD 


TIMING CHAINS 


Write for Catalogue Ref. 115/07/348 


RILFY - ROVER - SINGER 
STANDARD 
SUNBEAM-TALBOT 
TRIUMPH VAUXHALL 


WOLSELEY 


Recec G THE RENOLD & COVENTRY CHAIN CO. LTD - MANCHESTER 
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2,500 bn». 
DIESEL 
ENGINE | 


Where there is power there is { 
stress! . .. carried by 3) Drop 
Forgings in Alloy Steels of the 


finest quality. 


3) Drop Forgings are also supplied for 
Marine, Aircraft, Vehicle and General Engin- 
eering work in Carbon Steel and Alloy Steels 
for difficult conditions of stress, heat and 
corrosion. 


DROP FORGINGS 


THE FIRTH-DERIHON STAMPINGS LTD TINSLEY SHEFFIELD 
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Desert Grit 


The fieet of Thornycroft ‘‘ Mighty Antars” used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. To carry such immense loads over desert roads, travelling perpetually 
in a cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spicer 
—specialists in motor transmission, have designed shafts and couplings which send racing 
cars hurtling round tracks at 150 m.p.h., drive coaches and lorries up mountain passes, 
and now, their latest achievement, to keep a fleet of heavily laden ‘‘Mighty Antars”’ 
rumbling across the desert. 


HARDY 
SPICER 


NFEOLE 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


LIMITED. (A Birfield Company), WITTON, BIRMINGHAM, 6 


HARDY SPICER 
13, VICTORIA, AUSTRALIA 


HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET BURWOOD, €E. 
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Cutanit 


Cutanit Cemented Carbide Tools correctly 


designed and made for the use of the new 
liquid Carbon Dioxide technique of cooling 
for Copying Lathes, Centre Lathes, Boring 


Mills, etc., etc. 


liquid CO cooling 


Standard Tool Post. 


Group of 
Cutanit Tools 
adapted for liquid 
cooling. 


TRADE MARK 


CEMENTED CARBIDE 


A METRO-CUTANIT PRODUCT 


JESSOP €SONSLTD| SAVILLE & COLTD- 
BRIGHTSIDE WORKS SHEFFIELD | TRIUMPH WORKS SHEFFIELD 
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Valve Master Refacer 


Cy 


The B&D Valve Shop incorporates the Valve 
Master Refacer, the Vibro-Centric kit and 
the Carbon Removing kit in a transportable 
cabinet. The 55° Vibro-Centric 

Valve Seat Grinder used for working in con- 
fined spaces. 


OF COURSE YOU KNOW... 


. . that badly matched or pitted valves destroy the smooth running 
of an engine . . . reduce power . . . increase petrol consumption—but Do 
YOU KNOW that the quickest, easiest and best way of righting all 
valve faults is with B&D equipment. The Valve Master Refacer refaces 
a set of valves to any angle with mirror-smooth finish in a matter 
of minutes and with an attachment grinds tappets, rocker arms and 
Ford Valve Stems! Its sister tool the ‘Vibro Centric’ valve seat 
grinder ensures a perfect match between valve and seat every time! 


Quicker and Better with 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 


TOWSON, USA * TORONTO, CANADA 
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BLACK & DECKER LTD HARMONDSWORTH + MIDDLESEX 


SYDNEY, AUSTRALIA * MEXICO, D.F - SAO PAULO, BRASIL 
Smee's 4/53 
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B U S W F S Constructed on the Silentbloc principle 


with a self-forming flange for extra-snug 


fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction, 
In the housing flanges develop 
under compression. 


* After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the ‘ Consul” 
and “ Zephyr Six” 


Left: Front Suspension 
of the Consul"’ and 
Zephyr Six”’. 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
designed rubber insulation 
between wheel and body. 


AUTOMOBILE ENGINEER, May 1954 


1 
GaN N 
f 
oo cientific Development Cuts Costs : 
P 
FLANGELES 
TAPE R 4 
; 4 
HES % / | 
ag 
ff } ? TAP ER 
Re 
1% || BUSHES 
MANUFACTURERS OF 
i 


AUTOMOBILE ENGINEER, May 1954 


; 
3 
‘ 
aa MOULDED BRAKE LININGS 
A The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.1. Tel: GROsvenor 6022 
Apt 
16 
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Capt 


it takes a 


to come as clean as this— 


—one good reason why every CAPASCO Lining is moulded 


Every trace of grease can be removed by normal degreasing methods. CAPASCO 
Moulded Linings are impervious to oil and grease mainly due to their uniform texture 
which is illustrated by the micro-photographs. Woven Linings are absorbent and should 
be discarded but CAPASCO can be cleaned 
and put back into service with the assurance 
of full efficiency. In addition, the other 
special features of CAPASCO are :— Dimen- | 
sional Stability—-High Mechanical and Impact 


Strength—Rapid ‘ Wet’ Recovery—Extreme 


Resistance to Frictional Fade—Uniform Wear These micro-photographs of a Woven Lining 


, | and of a CAPASCO Moulded Lining show the 
to ‘Wafer’ Thickness—Non-Abrasive to Brake | very striking difference in texture. It is this 
| homogeneous structure of a Moulded Lining | 
which is basically responsible for the excel- 
lent overall characteristics. 


Drums—Suitable for Medium and Heavy Duty 


Application involving High Temperatures. 


MOULDED BRAKE LININGS 


The Cape Asbestos Co. Ltd., | 14-116 Park Street, London, W.1. Tel: GROsvenor 6022 
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May we send you our leaflet 
‘“‘The Case for Automatic 
Chassis Lubrication” 


jj 
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TITANIC WORKS 


DEWANDRE 


LINCOLN PHONE 


11305-9 


Le 
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You can see when 
sidescreens are 


VYBAK Clear Sheet 


The excelient clarity.of VYBAK Rigid Clear 
Sheet — enhanced by its highly polished finish — 
brings an added sparkle to motoring. Sidescreens 
and hood backlights fitted with VYBAK Sheet 
have a long life, resisting discolouration, warping, 
cracking and crazing. 

For folding automobile hoods, a completely flexible 
grade of VYBAK Clear Sheet is supplied which 
will fold or roll with the hood, A very large rear 
window is therefore possible, and more effective use 
may then be made of the interior driving mirror. 
Supplied in several thicknesses, both grades may 
be easily fabricated. Samples and further details 
gladly sent to manufacturers, or to accessory 


dealers supplying the public. 


V YBAK Clear Sheet is used 


Rigid and 
Flexible Sheet 


Used in the Sunbeam- Alpine, Nash 
Metropolitan and M.G. 


NOR GARDENS LONDON S.W.1 
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GIRLING 


EXTRA HEAVY DUTY 
BRAKES 


with the 


LOW 
INITIAL 


GAUGE TORQUE PLATES 
C 0 S T MEEHANITE CAST SHOES 
WITH TWIN WEBS | 

BUTTRESSED FOR EXTRA 


RIGIDITY 


INTERCHANGEABLE CAM 
OPERATED ‘FIXED CAM” 
ASSEMBLIES GIVING A 
MAXIMUM SHOE LIFT OF 
0.170 INCHES 


CONSIDERABLY REDUCED 
WEIGHT 


LOW INITIAL COST 


for passenger and 
commercial vehicle 
Transport... 


THE BEST ‘BRAKES: THE WORLDS, 
4 


Backed by a world wide service organisation | 


GIRLING LTD. KINGS ROAD Way eek’ head 


TYSELEY BIRMINGHAM 11 
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ES C is one of the 
largest suppliers of 


Drop Forgings to 


the automobile and 
commercial vehicle 


industries. 
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Beginning well... 


Fifty years ago the engineer’s choice of and treat the alloy steels. These have since 
ferrous materials was simple—wrought iron, extended, and so revolutionised the whole 
‘ cast iron, mild steel, carbon steel. From field of steel usage. 


From alloy steels and other metals of high 


these four he made his selection and built 


quality, Doncasters ‘shape forgings, drop 


accordingly. 


forgings, tool steels, die blocks, hardened 


The present ‘Age of Alloys’ has made 


steel rolls and other products, coupling 


possible stresses, speeds and outputs hitherto traditional craftsmanship and _ skills with 
unobtainable, and in this Doncasters of the most modern of metallurgical methods 
Sheffield were amongst the first to introduce and controls. 


ir 
DONCASTERS 


1778 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS + HEAT TREATMENT 


© 


DD P12 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 


DOUBLE-ROLLER 
GEAR, made in a Very compact box. 
range of sizes For fore-and-aft or transverse layout. 
coversag every type Trunnion of spigot mounting alternative 
of chassis. 

on heavy types. 


Larger angular movement. 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


POSSILPARK GLASGOW N 
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“SILVER FOX’ “he metal of the age 


Registered Marks 


Motor vehicle fittings and accessories made 


of Stainless Steel cause no anxiety to the owner— 


the surface can never wear or peel off; the metal is 
STAINLESS stainless right through. There is no need to polish; 
STEEL just a wipe with soapy water and they come up 


bright and unspotted for the whole life of the car. 


THE UNITED 


COMPANIES 
SAMUEI FOX & COMPANY LIMITED 
{sociated with The United Steel Companies Limited 
STOCKSBRIDGE WORKS +: Nr. SHEFFIELD «+ ENGLAND 
F 320 
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ACCURATE SPEED CONTROL 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 
steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LIMITED, COVENTRY 


ae 


Developed in the 
interests of economy 


and efficiency 


Seager: 


wil and yet 20 per Cant, lees 


_Y USED ST 


sole Agent 
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AKULON is an outstanding (nylon) 
type of plastic possessing highly interes- 


ting characteristics. 


AKULON is an excellent construc- 
tional material for gears, bearings and 


moving machine parts where high 


strength, extreme toughness and resis- 


tance to heat are necessary. 


a 


AKULON can be supplied in the form 


of granules for injection and extrusion 


LASTICS and cylindrical rods for machining. 


Informative literature covering the 
characteristics for the moulding 
granules, rod materials and full technical 
data of AKULON will gladly be sent 


on request. 


Manufactured by :— 
ALGEMENE KUNSTZIJDE UNIE N.V. - ARNHEM - HOLLAND 


Sole Distributors for the United Kingdom 


HERCULES POWDER COMPANY, LIMITED 


140, PARK LANE, LONDON, W.1 ‘Phone: MAYfair 8711 
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Modern research and testing methods are employed for investi- 
gating service requirements and for maintaining a uniformly 
high standard of production. The above apparatus is used for 
determining tensile strength, elongation and modulus. 


PROTOTYPE 
MOULDINGS 


A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 


In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alterna- 
tive material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS Telephone : Slough 20333 
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INTERNAL 
GRINDING 
MACHINES 


This range of machines is designed for fast and accurate auto- 
matic production on long runs. Two methods of automatic 
sizing are available; solid gauging for through holes, and Delta- 
meter for blind holes or short length bores. 

The pressure at which solid gauges are offered to the bore is variable, and the 
machine auto gauges to limits of 0.0003”. 

The Deltameter performs an actual check on bore size by the contact of a diamond- 
tipped pointer within the bore, automatically sizing to limits of 0.0002". 

Cross slide feed is continuous, with automatic change-over from 
rough to finish grinding, and automatic truing of the grinding 
wheel. 

This is the UHM P.195 which is fitted with a Face Grinding Head, 
shown lowered so that the facing 
wheel is in the grinding position. 
Internal grinding capacity }” to 8" 
diameter. There are other U.V.A. 
Internal Grinding Machines for 
grinding bores from 4” to 18” dia. 


WICK MAN of COVENTRY 
LONDON : BRISTOL F BIRMINGHAM . MANCHESTER 
LEEDS GLASGOW NEWCASTLE BELFAST 
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N.B. By courtesy of Ford Motor 
Co. Ltd., we illustrate 
ARCHDALE machines arranged 
for boring “Consul’’ 4-cylinder 
biocks and Zephyr'’ 6-cylinder 
blocks 


for 


ARCHDALE 


BORING “CONSUL” CYLINDER BLOCKS 
AT FORD MOTOR COMPANY LTD 


Our experience in the design and production of special 
machines for the automobile industry is unique and 
covers every phase and combination of drilling, milling, 
reaming, boring, tapping, etc. 

Our technical staff are always pleased to co-operate with 
you on the design of special machines to improve your 
own production, Get in touch with us. 


JAMES ARCHDALE & Co., Ltd. 
BIRMINGHAM 


Sole Agents: ALFRED HERBERT LTD., COVENTRY 
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VIRTUALLY EVERY BRITISH CAR 
has one or more AC Components designed into 
it on the drawing-board. We’ll gladly help you 
plan a new design or modify an existing one. 


AC THERMOSTATS 


AC SPARK PLUGS 


Fy AC FUEL PUMP 


AC AIR CLEANER & SILENCER 


AC 


AC INSTRUMENTS 
AC OIL FILTER 


Write to AC-DELCO Division of General Motors Limited ; 
Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, Telephone: Coventry 40491 ie 
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CASTINGS 


MACHINED LOCATION POINTS 
TO FINE LIMITS 


Save you time and cost 


Our first-class cylinder blocks have something 
_ more than others—location points which can be 
machined to fine tolerances ensuring correct 
_ setting in the machining jig. No lost time, no 
; errors. For modern production lines there is 
- nothing better or quicker. You will be surprised 
at the savings. These location points can be 
_ provided either machined or coarse for finishing 
_ in the machine shop, as required. 

_ This is just an extra to the finest castings in 
_ high-duty iron and aluminium alloys, tested by 
modern metallurgical and radiological! methods 
' to ensure the best at the right price. Why not 
- gonsult us to see whether we can give the 
_ service you need ? 


EST YORKSHIRE FOUNDRIES LTD 


SAYNER LANE, LEEDS 10. TELEPHONE: Leeds 29466 
London Office: HANOVER HOUSE, HANOVER SQUARE, LONDON, W.1. Telephone: Mayfair 8561 
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The Constant Torque 
Larger Inertia Test 
Machine, shown here, 
is used for developing 
linings for heavy com- 
mercial and passenger 


transport vehicles, Itis . 
driven by a 75 hp. 
electric motor and uses 

a specially designed 3- 
shoe non-servo brake, 
operating in a 16 in. 
drum. 


This is one of the many machines installed in the 
Ferodo Test House. It is part of a range of experi- 
mental apparatus designed to reproduce, full scale, 
the most exacting conditions any brake lining may 
meet in road service or in racing use. 

With this apparatus, physical tests to measure and 
record speed, torque, temperature and pressure, 
take but a few hours in the Test House. On the 
road it would take weeks! 

Although their laboratory testing is thorough, 
Ferodo do not omit practical testing under actual 
conditions. They maintain a special fleet of latest 
type cars to test materials in action, using the 


FERODO LIMITED : CHAPEL-EN-LE-FRITH 
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TEST HOUSE 


..» WORTH WEEKS ON THE ROAD! 


M.I.R.A. Track. In this way, they check 
characteristics the machines cannot reveal. 

The Ferodo Physical Test Laboratory is one of the 
best equipped in the world. Its resources, and 
the services of the technical staff, are freely at the 
disposal of the motor industry. 


FERODO 


BRAKE LININGS & 
CLUTCH FACINGS 


° A Member of the Turner & Newall Organisation 
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PROFILE CUTTING 


For cutting shapes too intricate for 
sawing, and thicknesses too deep for 
shears or guillotine, B.O.C. Oxygen 
Cutting Machines are indispensable. 
Steel forgings, plates, bars, etc., are cut 
swiftly, easily and accurately. 

A Powder cutting attachment is avail- 
able as an optional extra for profiling 
stainless steel, 


MASS PRODUCTION 
WITH FULL QUALITY CONTROL 
Stack cutting through several steel plates clamped together 
steps up production. Accuracy and finish are fully main- 
tained. For many applications B.O.C. oxygen cutting is 


accurate enough to dispense with subsequent machining. 
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3.0.0 MACHINE 

Complete range of adjust 
ment for templets 

a to do it ! 4 Automatic circle cutting 4 
attachment available to 


order. 


Oil bath drive for tracing eo 


Machine tool precision on aff 
slides and working parts so en 
suring maximum accuracy In 
cutting. 


One-piece Cutogen nozzles for 
trouble free cutting to close 


Standard 
Model: 
£210 


THE B.O.C 36” THE B.O.C 55” 
UNIVERSAL CUTTING MACHINE UNIVERSAL CUTTING MACHINE 
Steel parts of almost any shape can be cut by this machine within Cuts thicknesses from } in. to 24 ins, 
Any shapes within a semi-circle of 55 in. 
its 36 ins. radius cutting range. Circle cuts are possible up to 36 in. radius. Maximum circle cut is 55 in. 

diameter, rectangles up to 16 sq. ft. surface 
diameter, rectangles up to 54 sq. ft. surface area and straight cuts area, straight cuts up to 9 ft. 3 ins. 
up to 6 ft. 3 ins. Cutting depth is variable from } in. to 6 ins. This machine can be supplied with a 
swivel base so enabling four cutting tables 
Write for full particulars to your B.O.C. Branch to be used in sequence. 
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Whichever 1s right for the job of course 


Choosing between a woven and a molded brake liner is not A Nation-wide chain of 


just a matter of preference—it’s a matter of actual depot S$ lo serve You 
requirement; and it takes an expert to decide which type BIRMINGHAM $ Midland 4659 
BLACKBURN 6581 


(and which precise quality of that type) meets the needs of the job BRISTOL syste 


in hand. That’s where we at S & P come in. Our second-to-none Cae os 
CARLISLE ars89 


CHESTER 21280 
COVENTRY 64914 


best of both worlds, woven and molded. And our EDINBURGH 1 Central 4234 
EXETER 3813 


Technical Staff will provide the sort of advisory and supply GLASGOW C2 Central 4595 


HULL Central 52072 


service that can only result from long experience and expert IPSWICH 3023 
LEEDS 3 20664/5 


knowledge. Make full use of it. LEYTON Leytonstone 6068 
LIVERPOOL Royal 1251 and 5202 


MANCHESTER 3 Blackfriars 0596 
Z NEWCASTLE-ON-TYNE2 
eee 27142 and 27942 


NOTTINGHAM 43646 


SHEFFIELD1 
SOUTHAMPTON 71276 
STOKE-ON-TRENT 44021 


WIMBLEDON 4248/9 
Republic of Ireland: 


RAK. ING DUBLIN, 35 Westland Row 66597 
é Lin SMALL & PARKES LTD 


to be sure | 
LONDON: 76 Victoria Street. S.W i 


manufacturing experience enables us to offer you the 
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‘CASSEL’ 


HEAT TREATMENT SERVICE 
for the Automobile Industry 


including 
AUSTIN, FORD, HUMBER, MORRIS, 
STANDARD, TRIUMPH and VAUXHALL 


Salts and Salt Bath Furnaces for the casehardening and heat 


treatment of gears, shafts, spindles and a large number of other 


moving parts requiring high wear resistance and a good finish. 


© Accurate control of temperature DEMONSTRATION CENTRES 

are maintained in Birmingham, London and 
Simplicity of operation Low cost Glasgow, where customers’ problems are 

® High output © Clean, scale-free finish investigated and advice is given free of charge. 


Treatment of work is undertaken at normal 
commercial rates. 


® Uniform results 


‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.! 
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The vehicle 


you want 


available 


with 


EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U. ENGINEERING CO. LTD., LONDON, N.W.10 . RUBERY OWEN’& CO. LTD., DARLASTON 


VICTORIA VARRINGTON, ENGLAND 
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Ceaselessly maintaining, 

and ever striving to raise 

even their standards of quality 

and service, and constantly keeping 
abreast of new trends, Linread h 
always been most actively conce 
with the development of Cold Forging 
By retaining the grain flow, Cold Forging © 
increases the strength of the finished 
duct and cuts production costs by 
a raw material saving of up to 70*/ 
And today’s toolmaking methods r 
in a degree of accuracy once con- 
sidered impossible by this process. 
Apart from a standard range of pre- 
cision-made parts, Linread specialists 
are accustomed to co-operating w 
manufacturers at the outset to 

duce special cold forgings to th 
individual requirements, 
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Before it reaches you, Bury Felt goes 
through a tough testing period in the 
Bury Felt Laboratory to make sure 

it will measure up to precise standards 
of behaviour under particular stress. 
This ensures that Bury Industrial Felts 
will work with lasting efficiency on 


whatever job they have to do. 


die-cut, chiselled, punched, machined 


These adaptable materials can be 4 


and even ground. Test Bury Felts for 


yourself in filters, seals, washers, e 
gaskets, buffing rollers, shock 
absorbing mountings, cushionings 
or in any of the hundreds of other 


different ways they can be used. 


Send your enquiries to: 


BURY FELT MANUFACTURING CO. LTD. 
P.O. BOX No. 14 * HUBCAR MILLS - BURY - LANCS. Phone: BURY 2262 (6 lines) 


or to the London Office: 
3 SNOW HILL, E.C.I Telephone CENtral 4448 
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* GIVES YOU 10% EXTRA SERVICE FROM EVERY VEHICLE! 


The ‘ Syndromic’ system lubricates up to 80 bearings 
(using 2 pumps)—at periods automatically controlled by 
mileage—while your vehicles are on the road ! In this 
way, hold-ups for lubrication are eliminated and you 
get as much as 10% more service out of your fleet at no 
extra cost. In fact, ‘Syndromic’ automatic lubricators 
are more economical. They save 75°, on lubrication, 
reduce wear on bearings, etc., and therefore cut main- 
tenance and replacement costs to a minimum. 

So you can see how ‘ Syndromic’ lubrication soon pays 
for itself ! 

Ask for a Tecalemit technical representative to call and 
discuss the ‘ Syndromic’” system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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for the job 


The lighting of many processes is vital to the smooth and rapid flow of 
work and to the quality of the finished product. For example, poor 
lighting could make a spray tunnel into a bottle-neck — each job taking 
a little too long, a little portion missed, a return to the spray line — and 
so the whole production line marks time. Whatever form it takes, good 
lighting not only helps to provide a satisfactory working environment but 
is an active production tool. 

Fluorescent lighting is as good as daylight — only more consistent. It 
is efficient ; it is economical; and it is flexible. You can ‘ tailor’ it, easily 
and exactly, to the special requirements of production at all stages. 


Rover Car Factory, Solihull. High intensity lighting in a 
body spray tunnel by fluorescent lamps in a glazed enclosure. 


HOW TO GET MORE INFORMATION 


Your Electricity Board will be glad to advise 
you on how to use electricity to greater 
advantage —to save time, money, and 
materials. The new Electricity and Pro- 
ductivity series of books includes one on 
lighting — “ Lighting in Industry ”. Copies 
can be obtained, price 9/- post free, from 
E.D.A., 2 Savoy Hill, London, W.C.2, or 
from your Area Electricity Board. 


Electricity fo id PRODU cTl 7 TY Issued by the British Electrical Development Association 
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Manufacturers of British heavy commercial 


and passenger vehicles employ Fox Springs 


extensively in their production for home and 
export models, for Fox are amongst the largest 


suppliers of these springs. 


The Fox Advisory Service for spring design 
affords an authoritative consultative service at 


an early stage of design. 
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SERVING THE AUTOMOBILE INDUSTRY 


ower in the workman’s hand is the key to faster production. 
That power is applied with the greatest efficiency through 
the medium of CP tools. The Consolidated Pneumatic 
organisation offers to manufacturers an outstanding selection 
of top performance drills, grinders, screwdrivers, nut- 
runners, studsetters, impact wrenches and production line 
equipment. Whether you use compressed air, Hicycle 
electric or Universal electric power there are fine CP tools 
of all classes for your job. Descriptive literature is always 
available on request. 


FOR THE RIGHT APPROACH . . . THE RIGHT EQUIPMENT 


CALL IN Consolidated 


CONSOLIDATED PNEUMATIC TOOL CO. LTD - LONDON & FRASERBURGH 


* Birmingham Leeds Bridgend Belfast 
Read, London, S.W.6 Offices at Glasgow Newcastle Manchester 
° Bombay Melbourne Paris Rotterdam * Brussels Milan and principal cities throughout the World 
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The family name of the first or Celtic Earls of Fife was Macduff. For 
services rendered to Malcolm Canmore they obtained privileges known as the 
“*Law Clan Macduff” which included the right to seat the King in the Royal chair 
on his Coronation day. The most famous occasion on which this privilege was 
exercised was when Isabella, Countess of Buchan, a Macduff, led Robert the Bruce 
to the place of Coronation at Scone in 1306. For this daring and highly courageous 
act, this lady, an ardent patriot, was imprisoned later by Edward I in a cage on 
the walls of Berwick. Her brother, Duncan, Earl of Fife, was on the opposing side 
and captured by Bruce and imprisoned in Kildrummie Castle, Aberdeenshire. 
This ancient earldom became extinct in 1425. The climax in the fortunes of the 
modern line was reached when an Earl of Fife married, in 1885, the eldest daughter 
of Edward VII (then Prince of Wales). The marriage of their daughter to H.R.H. 
Prince Arthur of Connaught in 1913 merged this ancient line of the Duffs into a 
branch of our reigning house. 


Renfrew Foundries 
‘Limited 
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Motto: Virtute et Opera” 
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We supply these spindles, to the F.B.C. 


standard of workmanship, to a number of 
well-known manufacturers, with such design 


features as may be necessary. 


We do, of course, make in addition a wide 
range of ball and parallel-roller bearings 
of typically British, American and Continental 


standards, and ‘specials’ for many industries. 


FISCHER BEARINGS CO. LTD., 
WOLVERHAMPTON 


Fischer Bearings Co. Ltd., and Timken-Fischer Stockists Ltd., Birmingham, are 
both subsidiaries of British Timken Ltd. 


HB C ALL-BRITISH 


BALL AND PARALLEL-ROLLER 
BEARINGS 
F.B.C. :: FISCHER 
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The Efco-Tocco- Induction Hardening 


Process was evolved for the speedy and 
efficient hardening of wearing parts 


in factories where production line flow must 


be maintained. Axle-shafts, valves, 


speed a n d eco n 6) m y 0 n t h e crankshafts, camshafts, rocker arms, king 


pins, etc., are some of the components 


P RO D U CT i 0 N L | N F treated by this process. The illustration 


shows one of several Axle Shaft Hardening 


Installations at the Luton Works of 


Vauxhall Motors Ltd. 


Nearly a quarter of a million axle 

shafts have been treated on the machines 
installed at Vauxhall Motors with a total 
rejection from all causes of less 

than two per thousand. 


EFCO-TOCCO 


INDUCTION 
HARDENING 


of increasing importance to industry 


ELECTRIG FURNACE GOMPANY LIMITED NETHERBY QUEENS RD WEYBRIDGE SURREY 


TEL WEYBRIDGE 389! ASSOCIATED WITH ELECTRIC RESISTANCE FURNACE COMPANY LIMITED ELECTRO-CHEMICAL ENGINEERING COMPANY LIMITED 
4299 
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for peak power per piston 


I'S HERE—an additive that improves even BP Super’s 
lively performance! It is called BP 08. 


Before BP 08 was introduced into BP Super over 
here, it was proved a success by the motoring public 
under some of the most exacting and varied road 
conditions in Europe. BP Super plus BP 08 really 
does maintain peak power per piston whatever the 
make and year of your car. 


Now you can get it here, at every BP Super pump 
in Britain, and it costs you not a penny more. In 


fact it will cost you less in the long run because it 
gives you still more miles per shilling. 


BP Super, which already banishes pinking and 
pre-ignition, now with BP 08 maintains full com- 
pression. It does this by keeping valves, plugs and 
piston rings cleaner. 


Use BP Super with BP 08 for more miles per gallon, 
longer periods between de-cokes, greater mileage 
before re-boring, as well as for quicker starting, better 
acceleration and smoother running. 


CHANGE UP TO BP SUPER! 


THE BP SHIELD IS THE TRADE 


MARK OF ANGLO-IRANIAN OIL COMPANY, LIMITED 
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Then you’ll want FREE BULLETIN L2!. It tells... 


@ How to establish roughness specifications 
| — for parts in production, and 


| — for parts of new design. 


| @ How to show roughness specifications 


on working drawings and shop prints. 


@ Practical Benefits gained by specifying 


surface roughness. 


This bulletin also defines ‘‘surface roughness.’ It 
gives practical pointers on MEASURING surface 
roughness in the Shop—and briefly tells why most 
plants use the PROFILOMETER for doing this. 


Write today for BULLETIN L21. 


Profilometer is a registered trade “name. Patents Pending. 


DEVONSHIRE HOUSE, VICARAGE CRESCENT 


GASTON E. MARBAIX LTD tonvon, sw 


PHONE. BATTERSEA 8886 (8° 
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SPECIALISTS IN 
HIGH-TENSILE ALUMINIUM BRONZE CASTINGS 


TRADE MARK 


NON-FERROUS CASTINGS 
MACHINED PARTS 
CHILL-CAST RODS & TUBES 
ave supreme in their field 


BIRKETT &@ SONS LIMITED HANLEY ° STAFFS 


"Phone: Stoke-on-Trent 2184-5-6-7 IN ASSOCIATION WITH "Grams: Birkett, Hanley 


BILLINGTON & NEWTON LIMITED * LONGPORT * STOKE-ON-TRENT 


"Phone: Stoke-on-Trent 87303-4 & 88147 "Groms: Bronze, Stoke-on-Trent 


B 158 
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| Fan and 


~ - . 
J me The of ball bearings on the 

j \ 4 fan and water pump is a foregone 
4 conclusion today. The self-con- 
tained unit illustrated is the 
: aS outcome of nearly fifty years’ 
ed experience. You may choose from 


our extensive range of spindles or 
we will design to your special 
requirements. 


BALL BEARINGS 


Fitted to fans since 1908 


THE HOFFMANN MANUFACTURING CO. LTD.,. CHELMSFORD, ESSEX 
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REGO TRADE MARK 


THE CACO SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Large Face Angle brings pes Edge well 
below spring. 
Knife edge Contact at Sealing Point. ; 
Sealing Point stiffened against local deformation 
by large included angle. : 

This section stiffened to prevent def 

under load. 

Shaft angle gives dicts clearance. 

Flexible Web. 


Gaco Skin affords better ‘fluid tight fit 
Housing. 


© 


~ 


“HAIRLINE” LIP 


ANGUS OIL SEALS 


GEORGE ANGUS & Co [TD 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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AVAILABLE IN A RANGE OF SIZES 


These heavy duty axles embody Timken’s unique experience in vehicle axle 


engineering. They incorporate many features conducive to great strength and 


long life, and many which materially assist the driver in handling the vehicle. 


The following are important ‘strength’ features: 
full I-section axle beam: generous-sized stub axles 
with large-radius fillet: seal runs on large diameter 
land and cannot start dangerous ‘stress-raising’ 
scores. Generous steering knuckle with inter- 
changeable bushings: tapered seating of king-pin in 
axle-beam. Substantial lock-stop. 

MECHANICAL POINTS: Generous Timken 
tapered-roller bearings with micrometer adjustment 
and positive lock. Self-adjusting tie-rod ends with 
umbrella-type seals. Efficient narrow contact inner 
wheel bearing seal. Top king-pin cap easily detach- 


Exclusive European distributors for The Timken Detroit Axle Division, 
Rockwell Spring & Axle Company, Detroit, Michigan, U.S.A. 


AUTOMOTIVE PRODUCTS 
COMPANY LIMITED 


Brock House, Langham Street, London, W.1, England 


able, lower blank washer removable with circlip. 
‘HANDLING’ FEATURES. Improved king-pin 
inclination and Timken thrust race reduce steering 
effort. Steering lock angle of 40° assists manoeuvr- 
ability. 

Brakes: Lockheed or Timken-Westinghouse oper- 
ating on alloy cast-iron drum surfaces. Hubs: Stud 
type for disc wheels. Optional steering-ball height. 
GUARANTEE: Timken roller bearings for 
two years, other axle parts for one year, against 
defective material or workmanship when used 
on vehicles of specifications approved by us. 
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. . . 4 What, none ? Well, hardly any—ift 
fact, with every/type of Morgan CRUCIBLE 
furnace the metal loss really is negligible. | / 
Just as important, there is no need of | J 
specjal supervision/or highly skilled tech’ / 

niques. ‘That is why so many /of the “big 
names ’ in industry(use them. Yu, too 
\ could\save your metal, andl your 


railway 


of products which s 

are made \well—and 

someone knew the ‘value 

Melting ok the Morgan Way.” 
\ \ \ 


\ 


\ 


‘Please rite for literature 
\ 


THE MORGAN CRUCIBLE COMPANY LTD. - BATTERSEA CHURCH ROAD - LONDON SW II - BAT 8822 
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On virtually every British car— 


WILMOT BREEDEN 
Components and Accessories 


BUMPERS AND OVER-RIDERS »- DOOR HANDLES AND LOCKS + WINDOW WINDERS « ASH TRAYS 
ROOF LAMPS AND SWITCHES + STEERING WHEELS RADIATOR AND HORN’ GRILLES 
BONNET HINGES + BADGES AND MASCOTS + LOCKING PETROL CAPS . IGNITION LOCKS 


WILMOT BREEDEN LIMITED BIRMINGHAM LONDON MANCHESTER - GLASGOW 
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The ‘illustrations ‘show e sectioned 
gear blank and the finished spur gear 


Mlustrations by courtesy 
of Morris Motors Limited 


. 
: 
A 
; 
RE-INFORCED PLASTICS 
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the new features of 


present their 
fuel pumps in detail 


NEW method of pneumatic governing, giving 
consistent performance over the whole speed range 
with particularly steady idling and closely controlled 
run out. 


The new Simms fuel pump incorporates the new 
pneumatic governor. Instead of a single suction pipe from 
engine intake manifold to governor, twin pipes arearranged 
in relation to the throttle valve so that a balanced Ye 
depression 1s maintained at all speeds, giving low steady 7, , 
idling and accurate governing 


The governor forms a sealed self-contained unit, which 
can be removed by undoing four setscrews. An air cleaner 
is fitted to the breather to ensure the exclusion of dust 
under all conditions. 


FUEL INJECTION 
LIGHTING & STARTING EQUIPMENT 


SIMMS MOTOR UNITS LTD: OAK LANE: EAST FINCHLEY LONDON: N2 
Telephone: FINCHLEY 2262 (20 lines) F Telegrams: SIMOTUNIT, EASTFINCH, LONDON 
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Come to think of it, weight nearly always is a problem. 

In almost every branch of industry — and particularly 
in transport — weight saved means greater all-round 
efficiency and economy. 

That’s where light, strong and durable ‘Kynal’ wrought 
aluminium alloys come in—enabling weight to be reduced 
without loss of strength. With the aid of the Technical 
Service and Development staff of I.C.I. Metals Division, 
engineers and designers are constantly finding new uses 
for ‘Kynal’ alloys. 

May we help solve your weighty problems ? 


‘KYNAL’ AND‘KYNALCORE? wrought 
aluminium alloys are already extensively used in 
the following industries: 

Aircraft: ribs, spars, engine components, stressed skin 
covering, fittings, etc. 

Railways: structural members, roofing, panelling, 
windows, luggage racks, etc. 

Road Transport: structural members, floor planks and 
panelling, windows, tread strips, doors, small fittings, etc. 


Shipbuilding: bridges, wheelhouses, outer funnels, life- 
boats and davits, decks, skylights, stanchions, bulkheads, 
watertight doors, etc. 

Building: roof coverings, side claddings, ventilators and 
windows, panelling, interior fittings, etc. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 
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When the Saucy Maggie B., that new greyhound 


* of the ocean, was lying half-completed in a small 

° Scotch burn called the Clyde the Chairman 

° of the Company had a brainwave. Call up 

° the Desoutter Little Horses ! he cried. Turn 

: them loose to get on with the fitting and 

: we'll soon be all at sea. And before he 


had time to shiver his timbers a crew 


of Little Sea Horses was swarming up 


the side, there was a great noise of drilling 
and screwing, the Saucy Maggie put to sea, 
and the Blue Riband of the Gigantic Ocean 


was dangling round the Chairman’s neck. 


nes) elegrams pnu Hyde ondon 


Desoutter Bros td 
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/ 
you all at sea. 
Phe Hyde, Hendor ondon, N.W.9 Telephone: Colindale 6346 
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Only the best 


On land, on sea and in the air the 


wheels of progress are constantly being turned 


by Moss Gears. The obvious choice for \ 


succeed, 


wish to 


those who 


JAGUAR 
OSS GEARS 


THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24. 


Phone: ERDington 1661-6 Grams: ‘* Mosgear, Birmingham’ 
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CEJ taps 


Spiral Flute Taps for blind 

hole tapping. Spiral Point Taps 

for through hole tapping. In 
each case only one tap is needed. 


CEJ PLUG & 
RING GAUGES 


are in steadily increasing demand 
throughout industry. Their pre- 
cision and exemplary accuracy 
ensure complete satis- 

faction. 


CEJ ROUND DIES 


Adjustable or solid; obtainable in all 
standards. 


CEJ Minikator 


A micro-indicator especially designed for trans- 
ferring dimensions and particularly suitable for 
indicating out-of-roundness or concentricity of 
machine spindles and for setting up components. 
Twisted strip amplification purely mechanical, 
without friction or slackness. Two measuring 
points supplied with every instrument. One 
providing a measurement range of .003” with 
00005” dial graduations, the other providing a 
range of .006” with .0001” dial graduations. 

The illustration shows the Minikator being used in 
the CEJ Gauge Block holder and base. 


AND APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS. - TELEPHONE DUNSTABLE 
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This new and improved model of the Avery universal 
testing machine is designed to perform tensile, 


compression, transverse, shearing and Brinell hardness 


tests with speed and precision. 


There are two sizes, 60,000 lb. and 120,000 Ib. 


The autographic recorder can be fitted to both. 


W. & T. AVERY, LIMITED, SOHO FOUNDRY, BIRMINGHAM, 40 


Manufacturers of all types of testing machines. 
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Which of them is the more important in an 
orchestra? Difficult to say? It’s the same with 
the various factors in packaging. Inner carton 
or outer case? Wax-wrapping or labelling ? 
Market presentation or tropicalization ? REMPLOY 
P.I.P. SERVICE includes them ail. It offers a 
complete orchestra, so to speak — and you can 
call the tune! 

REMPLOY P.I.P. (Preservation, Identification, 
Packaging) is the largest organisation of its 
kind in the United Kingdom. 


PRESERVATION 
IDENTIFICATION 
PACKAGING 


Supplementing these activities, it has_ its 
own cardboard box and case-making factories 
which can supply special containers to any 
requirements. 

The actual packaging factories are situated in 
13 different industrial areas, so that Jocal service 
can be given throughout the country. 

REMPLOY P.I.P. has the experience and the 
skill, the men and the equipment, to solve any 
packaging problem from the design stage 
upwards. Your questions will be welcomed. 


all-in packaging 


REMPLOY LIMITED 
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Why YOU 
should fit 
the M.M.D. 


Clevis ... 


Positive linkage allows a more positive gear change 
and the M.M.D. Spring Loaded Clevis Joint 


is the perfect solution to the problem of 


Wear, slack and rattle on all mechanically 


this rationalized clevis design. Available 


Photograph by courtesy 
The Standard Motor Co., Ltd 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS <- PARKER STREET BIRMINGHAM 16 


“sloppy remote control gear change assemblies. 


A POSITIVE GEAR CHANGE LINKAGE 


operated linkages, can be eliminated 


throughout the life of the car, with the aid of 


to suit all requirements of the Motor Industry. 
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This is the third in 
a senes of illustra- 
uons of highly-spec- 
ialised equipment 
devised to control 
the production and 
tesung of special 
steels by 

William Jessop 

fi ich k & Sons Ltd. 
The first thing which must be known about a steel is its composition ry Spare ane 


—what elements it contains and in what amounts. The need for accuracy illustrations appear, 
is self-evident while, from a production point of view, speed is of almost copies will be supplied 
equal importance. These two requirements are combined to a remarkable extent a 

in modern analytical practice such as the spectrographic method depicted here. 


Light emitted by means of an electric spark from a specimen of the 
steel is split up by a quartz prism into a characteristic spectrum with individual 
wavelength lines corresponding to particular elements and spaced at known 
precise intervals. 

The spectrum is recorded on a photographic plate and the intensity 
of selected lines measured by a microphotometer. These readings can be 
related to the percentages of the particular elements. 


WILLIAM JESSOP & SONS_ LTD 


Founded 1 


STEELMAKERS, SHEFFIEL 
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The Plessey 


unique design 


HYDRAULIC PUMP 


is so universally 


adaptable 


Adaptability is the secret behind the success 

of the Plessey range of Hydraulic Pumps. Their easy 

installation, compact design and extra high level performance 

are reasons why they make a strong appeal to design engineers whenever 

hydraulically operated equipment is being considered. Moreover, designers have 

discovered that a pump for any particular purpose can be selected from the standard range, 

thus obviating special tooling. There is a suitable pump in this range to meet most normal requirements. 


TRACTORS OF ALL TYPES 


Many tractors of British manufacture incorporate 
the Plessey Hydraulic Pump for the operation of 
the power lift. The example illustrated is the 
Massey Harris’ 744D Tractor. 


HEAVY LIFT TRUCKS 


Note how easily the Plessey Pump has _ been 
introduced into the design of “* Stacatruc”’ fork 
lift trucks. The Pump is here directly coupled to 
the motor unit. 

In all situations where maximum use must be 
made of restricted space, the Plessey Hydraulic 
Pump is a most flexible and undemanding 
component. 


HEAVY TRANSPORT BRAKING 


Here again, the adaptability of the pump is much 
in evidence. Mounted directly on the gear box of 
this E.R.F. Lorry it forms the heart of the 
hydraulic system giving pressure servo assistance 
for efficient braking under heavy load conditions. 


% Write for full information in Publication No. 680 
THE PLESSEY COMPANY LIMITED ILFORD © ESSEX 
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Sunday 


afternoon 


That’s how they did it in the good old days. 
Goggles, cap and wellington boots were just a few of the 
things needed to make the journey tolerable. Nobody 
really expected to reach his destination, for motoring was a novelty 
and not to be taken for granted. Had our ancestors’ 
machines been assembled by Armstrong-Whitworth pneumatic tools, 


no doubt they, like us, would have enjoyed the ride. 


ROTARY SAFETY ROTARY RIGHT ANGLE ROTARY IMPACT RIGHT ANGLE LIGHT 
SANDERS BALANCERS AIR DRILL NUT SETTER WRENCH DRILL RIVETER 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY, WESTMINSTER, LONDON, S.W.1 
Cable Address: ARMWHITOOL, SOWEST, LONDON Phone: WHITEHALL 5944 
Works: TYNEMOUTH ENGLAND _ Phone: North Shields 3111 Grams: Armwhitool Tynemouth 


4591 
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SPRING WASHERS 


These high grade steel 
washers will not link 
together into chains, an 
important factor on the 
assembly line. 

In all sizes, A.S.A. or 
S.A.E. medium type. 


Toledo Woodhead Suspen- 
sion Springs in torsion bar, 
laminated and coil types 
are used in many famous 
cars and commercial 
vehicles. 


SHEFFIELD 3 


TWS 56 
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TOLEDO WOODHEAD SPRINGS LIMITED 


Metallurgists- for gravity ar 
pressure-fed Die Casting 


JELLISON &Co.LTD.) 


CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 
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Quality and Diversity 
MILD STEEL FLAT 
ROLLED proDUCTS.-- 


MONTAIGNE wrote: ‘The most universal quality is diversity’ 


The craft of the steel producer rests in providing the diversity of 
products demanded by the customer, whilst maintaining and also 
enhancing his standards of quality. 


RTSC Home Sales Limited sells in the home market the 
high quality Mild Steel Flat Rolled Products of RicHarD THomas & 
BALDWINS LIMITED and THE STEEL COMPANY OF WALES LIMITED 
com prising:— 

Sheets Welsh Charcoal Tinplate 


(Uncoated and galvanised) 
Coils Tinned Sheets 


Plates 
(-1181" to +75") Ternecoated Sheets 
Leadcoated Sheets 


Staffordshire Heavily 
Coated Tinplate Blackplate 


Enquiries should be addressed to:— 


RTSC Home Sales Limited 
47 Park Street London WI 


Telegraphic Address: “Homerold” Audley London - Telephone: Mayfair 8432 


— _" — Provincial Offices in 


BIRMINGHAM : MANCHESTER: WOLVERHAMPTON 
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For high performance, let 


SPECIAL QUALITY SMALL TOOLS 
--- be consistently yours 


If you drill tough alloy steels, like this manganese-molybdenum gear 

and sprocket for aircraft carrier deck lifts... or if your production 

programme calls for large scale multi-drilling and reaming, you can 
rely on DORMER small tools for 
superlative performance. 


Photograph by courtesy of Fraser & Chalmers, 
Engineering Works, Erith 


THE SHEFFIELD 


SHEFFIELD 


DORMER TOOLS ARE OBTAINABLE FROM 
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RUBBER 
GROMMET 


ILLUMINATION 
WINDOW 


\ RUBBER 
MOULDED TAIL LAMPS) winpoW BEAD 


RIGHT : Single small lamp, 
faint red glow. 9 = 
A danger to all. The C.A.V. Tail and Stop Lamp, which can 


be used singly or in pairs, provides excellent 
BELOW : Twin C.A.V. lamps, ae visibility, ample illumination of the number 
extra large diameters, "ef nvyere plate and a brilliant, unmistakable indication 
unmistakable visibility. ce ll of brake application. Twin tail light bulbs are 
j wired in parallel to give a more even distri- 
bution of light over the large moulded ruby 
lens and to guard against failure. The multiple 
lampholder can be wired without removing it 
from the lamp body. Thick rubber gaskets 
render the whole assembly weatherproof and 
free from rattles, even under the most arduous 
Be on the safe ‘ conditions. Complies fully with S.A.E. 

side and fit twin specifications. 

rear lamps NOW 


ion and Electrical Equipment 


© 174/659 
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‘PARSONS’ 
MANGANESE BRONZE 


‘CROTORITE’ 
ALUMINIUM BRONZE 


‘IMMADIUM’ 
HIGH TENSILE BRONZE 


Problems of wear, corrosion or heat 


resistance can be solved by the use of either 


“PARSONS” Manganese Bronze, 


“IMMADIUM” High Tensile Bronze or 


“CROTORITE” Aluminium Bronze. 


Technical data and advice are 


MECHANICAL 


HANDLING 
EXHIBITION 


. 
OLYMPIA JUNE 9-19 
WE ARE EXHIBITING 


available on request. 


brasses and bronzes to government and other specifications 


THE MANGANESE BRONZE AND BRASS COMPANY LIMITED HANDFORD WORKS HADLEIGH ROAD IPSWICH 
PHONE: IPSWICH 2127 GRAMS: BRONZE IPSWICH 
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How are you fixed for CLIPS? 


If you are having trouble with clips, bring your problem to us. We 
show here a few varieties, but these, mark you, are oniy a very 
small selection from our range of thousands of CLIPS...in every 
possible shape, size and quantity — in phosphor-bronze, brass, steel, 
stainless, plated . . . for every trade and profession. 

And if you want a ‘special’ let TERRY'S Research Department 
design for you — after all, we've got 98 years’ experience behind us. 


Sole Mokers : 


HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists) 
BIRMINGHAM LONDON MANCHESTER 


— 


and 5 very 
popular ‘numbers’ 


80 and 81 — general utility clips 
— for tool racks, etc., from }” to 
2” from stock. 


300 — an exceptionally efficient 
drawing board clip, 5/- a doz. 
(inc. p.t.) from stock. 


257 — a useful clip in black 
enamel, from to 1”. 


1364—a clip for kitchen cabinets 
— rustproof finish. 


Really interested in springs? 
This book — Spring Design and 
Calculations — packed from cover 
to cover with spring data, is yours post 
tree for 12/6. 


AUTOMOBILE ENGINEER, May 1954 


| 
‘ 
q 
7 
f 
| 
78 


12,924 Spire Parts are used in the 


assembly of every Bristol ‘ Britannia ’— for several 


very good reasons. Spire Fasteners reduce the weight 


of materials used by as much as half. And they substantially 


cut labour costs by doing away with difficult and expensive 


operations, especially in blind assembly work. In other words, 


they save weight, time and money. 


Over 9,000 of these Spire Parts used on the Britannia are 


SFP Fixes for securing the fibreglass insulation. Other important 


applications include: SNU Nuts for securing electrical components 
and terminal blocks ; SCL Clips for securing mouldings to 
window surrounds; and SRV Spring Latches (illustrated) for 


securing the floor inspection hatches. All these jobs, and 


many others besides, can be done faster, cheaper 


and better by Spire. 


Enquiries to :-— 


SIMMONDS AEROCESSORIES LTD. 


Byron House, 7-8-9, St. James’s St., London, S.W.1. 
Head Office & Works: Treforest, Pontypridd, Glamorgan 
Also BIRMINGHAM, STOCKHOLM, MELBOURNE, SYONEY, AMSTERDAM & MILAN 
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AS SUPPLIED TO 
THE FORD MOTOR COMPANY 
AT DAGENHAM 


One of a battery of directly-reversible Froude Hydraulic Dynamometers, 


size D.P.X.R.4, testing their latest diesel engines. 


One engine is on test while another engine at the opposite end is being 


prepared in readiness. 


(The names ‘Heenan’ and ‘Froude’ are registered trade marks of the Company) 


HEENAN & FROUDE LIMITED e@ WORCESTER e ENGLAND 
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WESTON 


SPLIT SEALS WESTON 


SYNTHETIC 
WESTON 


FACE-TYPE SEALS 


The operational efficiency of any type of mechanical 

equipment depends on the reliability and successful functioning - = WESTON 
of the oil seals. With this in mind, Charles Weston and Co. a. 
Ltd. have produced during the last 21 years a range of oil 

seals second to none for efficiency, ease of installation, quality 

and precision. There is a Weston Seal to suit most mechanisms 


but we do invite users to let us solve any particular sealing 


problem arising from speed, temperature, pressure or fluids. Ma, y WESTON 
RINGS 


THE SYMBOL OF CONFIDENCE IN 
WORKMANSHIP FOR 21 YEARS. 


CHARLES WESTON & CO. LTD., IRWELL BANK WORKS DOUGLAS GREEN PENDLETON SALFORD 6 


TELEPHONE : PENDLETON 2857-8-9 BIRMINGHAM MIDland 6952 LONDON HOLborn 0414 ai 
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castings are characterised by 
dimensional accuracy, 
good surface finish, 
soundness and freedom 
from hard spots” 


The Villiers Engineering Company Ltd., purchase several types of Harper 
Castings, including camshafts in Meehanite. They say: ‘‘In regard to all 
castings supplied our experience shows that the castings are characterised 
by dimensional accuracy, good surface finish, soundness and freedom from 
hard spots. The percentage of castings rejected is extremely low, and we 
have found consistently good machining characteristics. 

We choose Harper castings firstly for quality 

and secondly for reliability of delivery. We 

have dealt with Harpers for many years, and 

we consider that they have contributed to a 

considerable extent to maintaining the high 

reputation of Villiers engines, which are sold 

in very large quantities throughout the 

world’’. 

Harper quality covers iron castings, and also 

metal pressings, machining, enamelling and 

other finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone. WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__ Tel.: TATE GALLERY 0286 
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See the latest equipment for 
speeding production at Britain’s fourth 


CHANICAL HANDLING 
EXHIBITION CONVENTION 


OLYMPIA LONDON 9-19 JUNE 1954 


MECHANICAL HANDLING is so important that no industry can The world’s largest display of 
: Conveyors, elevators, hoists, stackers, cranes 
— properly without it ; ype ary work is eliminated, mechanical loaders and shovels, fork lift trucks, 
bottlenecks are overcome, and production is increased many-fold. industrial trucks, coal handling plants, overhead 
Britain’s Mechanical Handling Exhibition and Convention—held = ‘ways, aerial ropeways, grain handling plant, 
: wagon tipplers, pneumatic installations and 
every second year—is the biggest of its kind in the world. Nowhere ancillary equipment 
else can you see such a comprehensive range of equipment, or hear 
y 8 q P Many working exhibits. 
experts in so many industries discuss the latest machines and methods. _¢o vast is this exhibition that ample floor space is 
This year’s Exhibition will demonstrate the enormous strides made _ provided for much of the equipment to be de 
: strated jer worki 1 
in handling techniques during the last two years, and bring to the 9 "°™*7'8" Under Working conditions 
Convention platform Britain’s leading mechanical handling engineers Special Facilities: 
ill h hick PI Full information service; free consulting bureau, 
who wi point the way to igher output at lower cost. an ‘your overseas visitors’ reception and lounge; industria 
visit today ! Post the coupon for full particulars. cinema ; post office, etc. 


Organized by ‘ MECHANICAL HANDLING '—the journal of industrial mechanization 


To: ‘Mechanical Handling,” Dorset House, Stamford Street, London, S.E.| 


Please send me the 1954 Exhibition Brochure with details of Convention, fre2 season ticket, etc 


NAME 


ADDRESS 
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The new BRITISH technique of 


With modern high-tensile and heat-resisting 
alloys, as well as with more tractable metals, 
much higher cutting-speeds, longer tool life, 


improved surface finish and lower production 
costs are now possible through the use of 


liquid CO,, applied by the ‘CeDeCut’ process. 

Liquid CO, is readily and cheaply available 
throughout Great Britain. The principles of 
the ‘CeDeCut’ process, from the pre-cooling 
of the liquid CO, to the production of a 
temperature of —109 F at the place where 
heat is generated, are described in the new 
illustrated *CeDeCut’” brochure. We will 
gladly send you a copy on request. 


THE CARBON DIOXIDE COMPANY 


A Division of The Distillers Company Limited 
ABBEY HOUSE, BAKER STREET, LONDON, N.W.1 
Technical enquiries ; Great Burgh, Epsom, Surrey 


TA 614° 
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DISTRIBUTORS OF MATERIAL 
IN BULK FOR GT. BRITAIN 


J. A. NORDBERG LTD 


171, QUEEN VICTORIA STREET 
LONDON 
E.C.4 


Oil and Petrol 
GASKET MATERIALS 


"RADE 


FOREIGN & COLONIAL 
ENQUIRIES TO 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
nr. PRESTON 
LANCS 
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We know of course that progressive production 

engineers are fully alive to the improvements which 

H.F. heating can achieve in the process of manu- 

facturing motor cars and other engineering 

products—a better job done quicker and cheaper. 

It is in the unexpected stages of the production line, however, 

that the wide experience of Kedifon’s specialist engineers so often 
brings to light a new application and solves a tricky problem. Why 


not get one of them to call and see you, Just write or "phone. 


INDUCTION HEATERS 


FROM I tro kw 


Industrial Electronics Division 


REDIFON LIMITED, BROOMHILL ROAD, LONDON, 8S.W.18 Telephone; VANdyke7261 
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—Britain’s first carbide tools 


Way back in 1927 Wickman introduced carbide tools to this country. Since that time 
their use has spread so widely among the metal-working industries that to-day the name 
‘Wimet’ has become synonymous with carbide tools and the higher productivity they 
bring. And with good reason; they cut faster, last longer, maintain accuracy and reduce 


tooling costs 


STRAIGHT ROUND NOSE 
TURNING TOOLS 

For light-duty turning 
work, boring, chamfer- 
ing. or profile turning. 


CRANKED ROUND NOSE 
TURNING TOOLS 

For light cuts, plain 
turning and facing. 


TURNING OR BORING 
TOOLS 

For light-duty turning 
and boring. 


HEAVY-DUTY TURNING 
AND FACING TOOLS 
For very heavy turning, 
boring and facing opera- 
tions, 


BAR TURNING TOOLS 


For plain turning to 
square shoulders, 
recessing and counter 
boring. 


BAR TURNING TOOLS 
Suitable for use in knee 
holders. 

For bar roughing, heavy 
boring and heavy 
turning, facing, etc. 


WIMET DIVISION, 


ENGLAND. ‘Telephone: 


Here’s today’s range of standard 
turning tools available from stock 


CRANKED KNIFE TOQLS 
For broad facing cuts or 
similar operations, 


CRANKED TURNING 
TOOLS 


For light-duty turning 
and facing, boring and 
turning to square 
shoulders, etc. 


CRANKED TURNING AND 
FACING TOOLS 

For heavy-duty plain 
turning, facing, cham- 
fering, boring, etc. 


RECESSING TOOLS 
For piunge cut recessing 
with light feeds and 
heavy-duty parting off. 


PARTING TOOLS 
Made in two types; one 
for high cutting 
pressures, the other for 
light duty on all 
materials, 


CLAMPTIP TOOLS 
Available with round, 
triangular or square 
inserts. 


WICKMAN COVENTRY 


WICKMAN LIMITED, 
COVENTRY, 


TORRINGTON AVENUE 
Tile Hilt 66621 


An unsurpassed record! 


The very first Wickman 
carbide tool was supplied to 
Armstrong Siddeley Motors 
Ltd., in August 1927. This 
tool remained in regular 
service until March, 1932. 
Four-and-a-half years’ use 
from a single tool. 


3 small books dealing 
wich the application and re- 
servicing of carbide tools can 
help operators and produc- 


tion engineers Write for } ste “aif 
copies now. 


THE WIMET MANUAL 
contains full details of all Wimec / 
Standard Tools—it’s the buyer's ; 
guide for carbide tools, If you / / 
use carbide tools write to The | | 
Publicity Dept., Wickman Led. / 

for a copy 4 
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Every component and every complete 
bearing, whatever its size, undergoes many 
meticulous checking operations before it leaves the 
factory. In the picture above, a spherical roller bearing is being 
given a minute final inspection before despatch. 
This high standard of care means that you can rely implicitly upon every SACS 


bearinz to give lasting satisfaction in service. 


THE SKEFKO BALL BEARING COMPANY LIMITED + LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER. AND SPHERICAL ROLLER 


G85 
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Mechanical Handling 


URING the last decade, the wider and more 
efficient use of mechanical handling equipment 
has been one of the most important factors in the 
drive for increased productivity. In general, the 
automobile industry has shown exceptional interest in the 
many problems involved in the speedy, economical and 
efficacious handling of a wide variety of materials under 
many different conditions. Yet, despite the careful and 
detailed study that planning engineers in general, and 
materials handling engineers in particular, have made of 
the subject, he would be a bold man indeed who would 
claim to be completely au fait with all developments. 

Continual development is the very life-blood of the 
mechanical handling industry, and every additional develop- 
ment makes it more difficult for the user of the equipment 
to keep informed of the best and latest techniques. For 
this reason, the biennial Mechanical Handling Exhibition, 
which this year will be held at Olympia, London, from 
9th to 19th June, is an important event for all engineers 
who are in any way concerned with handling materials. 

This Exhibition is by far the most comprehensive 
display of mechanical handling equipment that is held 
throughout the world. The diversity of the exhibits is 
truly amazing, and it is no exaggeration to say that no 
matter what the handling problem, there is almost certain 
to be at least one exhibitor, if not several, who can supply 
the solution. 

It is perhaps permissible to refer to the one complaint 
that has been advanced against previous exhibitions. This 
is that the representation of some exhibitors is not suffici- 
ently technical. In other words, sales rather than technical 
representatives were to be found on a number of stands. 
Since the visitors to the exhibition are in the main technical, 
they are impervious to sales talk, in fact they dislike it, 
and they feel aggrieved if they cannot obtain the technical 
information they require. Improvement in this respect is, 
of course, wholly in the hands of the exhibitors, who, in 
their own interests, should certainly ensure the presence 
of staff competent to deal with technical queries. 

A convention will be held concurrently with the exhibi- 
tion. Twelve papers will be read. The subjects to be 
dealt with include work study, mobile cranes, belt conveyors, 
electronics and the economics of industrial trucks. In 
addition, there will be an open forum at which a team of 
experts will answer questions. 

Mechanical handling is not as yet an exact science in 
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which there is only one answer to a specific problem. 
On the contrary, experience shows that frequently two 
organizations faced by similar problems will employ 
very different methods, and each organization will maintain 
that it has reached the better solution. The convention 
may serve a very useful purpose in providing an opportunity 
for the expression and full discussion of conflicting opinions. 
The stimulation of thought, rather than the provision of 
ready-made solutions, should be, and no doubt will be, the 
true function of the convention. It only remains to say 
that the exhibition and convention are organized by our 
associated journal Mechanical Handling, with the support 
of the relevant trade associations. 


Production Costs 


HEN all the gratuitous advice to which the 
automobile industry is exposed is sifted, there 
proves to be unanimity on only two points— 
a lower first cost of the vehicle and reduced 

running costs. In parenthesis it may be remarked that 
these demands are usually coupled with a call for such 
things as automatic gear change and power-assisted steering 
that must lead to increase in both first cost and running 
costs. How far it will be possible to meet the desire for 
reduced motor car prices is worth examining. 

There are three potential sources for savings that could 
be translated into reduced selling prices: design changes; 
lower profit margins; and more economical production. 
The first two can be dismissed briefly. For a good many 
years, design changes have almost invariably tended 
towards increased refinement, and any attempt to reverse 
this trend would be fraught with danger. All that can 
reasonably be expected from design changes is a reduction 
in running costs. 

To the uninitiated, the gross profits earned in the motor 
industry may seem to be of such an order as to allow 
substantial price reductions to be made. To think so, is to 
disregard the distinction between gross profits and profits 
available for distribution. It is unfortunate that Press 
references are usually restricted to the gross figures, thereby 
creating a totally wrong impression. Little or no mention 
is made of the tremendous sums that are paid to the 
Exchequer and to the sums that must be retained to allow 
for plant and equipment depreciation. This latter item is 
most important, since the obsolescence rate is very high 
for equipment in the automobile industry. 

Since it is impracticable to expect any: appreciable 
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reduction in selling prices through design or financial 
modifications, it would appear that the onus for any im- 
provements in this respect must fall upon the production 
engineer, who is not to be envied in his task. In general, 
it may be said that the major manufacturing units in this 
country are operating at a high standard of efficiency and 
there are no prospects that the near future will see any large 
scale developments that will appreciably cheapen produc- 
tion costs. 

This is not the place to discuss the possible sources of 
saving in detail, but we may be forgiven for outlining some 
possible lines of approach. One of the major aims must, 
of course, be a reduction in the ratio of unproductive to 
productive labour. One field in which this might be 
effected is inspection. 

The incorporation of inspection equipment as a function 
of a machine is not new, but it is much less widely used than 
it should be, In its simplest form, this idea can be brought 
into use by making the work fixture for one machine in 
such a form that it acts as an acceptance gauge for checking 
the work done at the previous machine. When the com- 
plexity of many modern machines and the ingenuity shown 
in overcoming problems are considered, there can be little 
doubt that co-operation between machine tool designers 
and jig and tool designers could lead to developments that 
would reduce the amount of physical inspection for equal, 
if not better, product quality. 


Post-Graduate Studies 


LSEWHERE in this issue detailed reference is 

7 made to the Graduate School of Thermodynamics 
and Related Studies inaugurated by the Depart- 

ment of Mechanical Engineering, University of 
Birmingham. In typically British fashion, this development 
was introduced without any fanfare of trumpets; it has an 
importance that merits wider publicity. The purpose of 
the school is to provide facilities for the study, at an 
advanced level, of modern developments in thermody- 
namics and allied subjects and of their application to heat 
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engines generally. There is much sound sense in the 
reasons given by the University authorities for the establish- 
ment of this school, vide the following. 

“The courses originated from the recognition that in 
this, as in other fields of applied science, the major develop- 
ments which have occurred within the last decade have 
brought with them advanced concepts and techniques that 
are perforce outside the scope of a normal undergraduate 
course. It was to teach and to disseminate this matter 
that the graduate school was established. 

“In view of the growing international competition that 
faces British engineering, the need for this teaching can 
hardly be disputed. To retain supremacy demands that 
within industry there must be a level of specialized tech- 
nical knowledge and an accompanying breadth of vision 
sufficient to ensure more than the mere ability to progress 
on well-established and traditional lines. 

“Thus, to form the spearhead of progress in each indi- 
vidual sphere of engineering, specialized technical staffs 
are both desirable and necessary. There remains, however, 
the fact that the inter-relationships between the different 
branches of engineering science are now so complex that 
techniques evolved in one field not infrequently provide 
the key to problems in another. In this, to the specialist 
engineer in industry, there may be dangers, since too narrow 
a concentration of interest may lead to restriction in breadth 
of view and to a lack of the inspiration arising from famili- 
arity with concepts only indirectly related to those under 
consideration. 

“Therefore, the present aim is to offer to a relatively 
small number of engineers who have achieved some measure 
of responsibility in the appropriate industrial sphere, the 
opportunity to study in an intensive and organized manner 
the latest theoretical and experimental techniques in their 
own and related fields. Even at a time when circumstances 
render difficult the release of graduates from industry, the 
resultant infusion of fresh ideas and new viewpoints should 
prove an invaluable aid to progress and should more than 
compensate for the temporary inconvenience that may be 
caused by the releases.” 
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MAGNETIC PARTICLE CLUTCH 


A Unit Suitable for Application to Automatic and Semi-automatic 
Transmissions in Automobiles and for Many Industrial Uses 


being developed in this country 

by S. Smith & Sons (England) 
Ltd. This unit shows promise of solv- 
ing the problems that have so far been 
an obstacle to the incorporation of 
automatic and semi-automatic trans- 
mission systems in quantity produced 
British cars. The new clutch takes up 
the drive smoothly. Moreover, since 
there is no slip after engagement, there 
is no power loss. From this it follows 
that engine fuel consumption obtained 
with the installation should be at least 
as good as that with a normal clutch 
and gear shift control. 

The new unit is a development of 
patents taken out in America about 
seven years ago. According to the 
original patent specification, a circular 
magnet forms the driving member of 
the clutch and a circular driven member 
rotates in the annular gap between the 
magnetic poles, while the gaps between 
the driving and driven members are 
filled with ferro-magnetic powder sus- 
pended in oil or other suitable fluid. 

It was found, however, that a 
number of disadvantages are asso- 
ciated with this arrangement. Notably, 
when the clutch is de-energized, there 
is drag due to the viscosity of the fluid 
medium. Also, the fluid tends to 
deteriorate owing to chemical change 
under the heat developed during 
prolonged periods of slip. Secondary 
disadvantages include the tendency of 
the metallic particles to centrifuge out 
of the fluid and difficulties in sealing 
the unit against leakage where the seals 
have to cope with a mixture of metallic 
particles and fluid. 

The Eaton Manufacturing Company 
of Cleveland, Ohio, pioneered further 
development work on the clutch. This 
led to the evolu- 
tion of a magnetic 
particle clutch, in 
which a dry lubri- 
cant is substituted 
for the fluid. More 
recently, S. Smith 
& Sons (England) 
Ltd. have entered 
into an arrange- 
ment with the 
Eaton Manufac- 
turing Company 
whereby they 
have patent rights 
for all countries 
except North 
America. They 
have also carried 
out considerable 
further develop- 
ment work in co- 
operation with the 


. NEW magnetic particle clutch is 


Fig. 1. An experimental magnetic particle 


clutch 


American company. As a result, proto- 
type clutch units are now installed in 
a number of different private car models 
and are under construction for many 
other applications. However, — the 
present stage of development is such 
that it is unlikely that clutches of this 
type will be in quantity production for 
motor-cars for some time to come. 
From Figs. 1 and 2, it can be seen 
that the new unit is of simple design, 
comprising three main members. Two 
form the driving member. These are 
circular steel castings, each with a hole 


Fig. 2. A noteworthy feature of the clutch is the almost complete absence of components 


likely to wear 


in the centre. One is cupped and has 
a boss round the central hole, the other, 
which forms a closing plate, is mounted 
inside the rim of the first and is bolted 
to the boss. A coil is carried round the 
boss and is housed in the space between 
the two components of the driving 
member. When the coil is energized, 
magnetic flux passes through the steel 
housing and across the air gap between 
the periphery of the closing plate and 
the rim of the driving member. 

A cupped pressing, in shape not un- 
like a brake drum but of much lighter 
gauge material, forms the driven 
member. It is positioned with its rim 
in the air gap, in which it is free to 
rotate when the circuit through the coil 
is broken. The pressing is spigoted and 
riveted to the flange of a boss splined 
on to the primary shaft of the gearbox. 
The inner race of a ball bearing is 
retained between a shoulder and a snap 
ring round the rearward extension of 
this boss. Similarly, the outer race is 
retained in a housing formed by the 


shouldered hole in the centre of the 
cupped component of the driving 
member. 


Current is taken to the coil through 
slip rings bolted to the rear face of the 
unit, At present, two rings are 
employed instead of one and an earth 
return through the bearing. This, as 
well as other features of the experi- 
mental clutch illustrated, may perhaps 
be changed when further development 
work has been completed. 

The front end of the clutch assembly 
is closed by a pressed cover plate 


secured by set screws to the front face 
of the rim of the driving member. This 
member is spigoted into the rear face 
of the flywheel and secured by set bolts. 
the 


clamped 
the 
fly- 


cover plate is 
between 
clutch and 
wheel. 

small 
uty of powder 
containing  ferro- 
magnetic particles 
and a dry lubri- 
cant is placed in 
the unit. Any of a 
number of lubri- 
cants may be 
used. They 
include french 
chalk and 
graphite. As the 
clutch rotates, the 
powder is flung 
out to the rim by 
centrifugal force, 
but when the 
winding is ener- 
gized, the ferro- 
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magnetic particles are drawn into the 
gaps between the driven and driving 
members to increase progressively the 
flux density as they fill the gaps. When 
a torsional load is applied to the clutch, 
the particles deflect and align them- 
selves in such a way that the flux lines 
are inclined instead of normal to the 
peripheries of the driven and driving 
members. This angle of inclination 
makes possible the transmission of the 
torque without slip. 

Up to a certain limiting value when 
the flux path is saturated, the torsional 
load that can be transmitted without 
slip occurring varies linearly with the 
current in the coil, Fig. 3. This satur- 
ation point varies with the quantity of 
ferro-magnetic powder in the unit. In 
addition, the torque capacity increases 
with the quantity of the powder in the 
clutch until the point is reached where 
no more magnetic particles can be con- 
tained in and around the gap. 

Little difficulty has been experienced 
in keeping the magnetic particles in the 
unit. ‘The face joint between the outer 
member and the flywheel forms an 
adequate seal at the outer periphery, 
and a sealing ring round the coil is 
clamped between the two components 
of the driving member, so that the 
powder can neither escape through the 
holes for the electric leads nor cause 
short circuiting. A Welch plug pressed 
into the front end of the boss of the 
driving member prevents powder 
escaping from between the boss and 


the splines of the primary shaft. 
When the clutch is stationary, the 


powder is prevented from falling 
between the driving and driven 
members to the ball bearing by twe 
channel section steel pressings, one 
secured to the front face of the driving 
member and the other to the rear face 
of the driven member. The walls of 
the channel are not at right angles to 
the base, but are inclined away from 
the centre of the unit so that they 
catch any powder falling vertically and 
guide it clear of the clutch centre to 
the lower portion of the space between 
driving and driven members. These 
channels are so arranged that the outer 
wall of that on the driving member 
projects between the two walls of the 
other channel to form a labyrinth seal 
that effectively prevents powder from 
passing to the centre bearing. When the 
clutch is rotating there is no such 
problem, since centrifugal force keeps 
the powder at the periphery. 

The ball bearing carrying the clutch 
driven member is of the sealed type 
to prevent the escape of grease. More- 
over, particular care has been taken to 
ensure that even if grease or vapour 
does escape from the bearing, it will 
not contaminate the powder. From the 
illustration it can be seen that an 
annular cavity of U-section is formed 
in the casting round the _ bearing 
housing. This cavity is closed by a 
thrower ring clamped between the 
driven member and the flange round 
the hub, It is also divided into two 
portions by a disc round the bearing 
housing. There is a small gap 
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between the periphery of the disc and 
the outer wall of the cavity. 

To the rear of the disc, the cavity 
is well ventilated by drillings through 
which air centrifuges. This air flow, by 
cooling the bearing housing, helps to 
prevent heat transmission through the 
fieid pieces to the bearing. Any grease 
that issues from the bearing is thrown 
into the chamber in front of the cavity 
and eventually it passes through the 
gap round the periphery of the 
diaphragm and into the ventilated por- 
tion. ‘To ensure that vapour as well 
as grease passes through the gap, a 
number of grooves are cut in the boss 
under the inner race of the bearing so 
that a small air flow can pass through 
the grooves and the gap into the 
venulated portion. 

This compact clutch unit has a 
number of advantages as compared 
with mechanically operated friction 
clutches and earlier magnetic types. 
The clutch pedal is eliminated, and the 
operation of the unit is all electrical, 
so that the controls can be grouped 
together in one housing. There are no 
mechanical linkages subject to wear 
and which might therefore fall out of 
adjustment. The dynamic and static 
coefficients of friction between the 
powder and the driving and driven 
members are the same; consequently 
engagement is effected smoothly. In 
fact, it is claimed that the engagement 
is so smooth that a throttle servo for 
increasing the engine speed for down- 
ward changes is unnecessary. 

Owing to the fact that, for a given 
flux density, the equivalent friction 
coefficient of the powder is indepen- 
dent of temperature up to about 
600 degC, the performance of the 
clutch is unaltered by changes in tem- 
perature unless that of the coil increases 
to such a degree as to alter appreciably 
its electrical resistance and therefore 
the excitation current. However, if this 


Fig. 3. Curves showing variation of limiting 
torque with excitation current for clutches 
of two different sizes 
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effect is experienced, it can be easily 
compensated for by raising the voltage 
of the current supply es the coil tem- 
perature increases. The torque that can 
be transmitted by the clutch, as has 
already been stated, is directly propor- 
uonal to the current in the coil and 
therefore can be varied, if necessary, 
almost instantaneously from minimum 
to maximum and vice versa. When the 
coil is fully energized there is no slip, 
and therefore no losses, and when the 
magnetic field has completely collapsed 
there is no appreciable drag. 

The masses of the field pieces form 
considerable heat capacity. Therefore, 
intermittent slip can be tolerated to a 
much greater degree than with a con- 
ventional type of friction clutch, for a 
given temperature rise at the friction 
face. Moreover, there is a consider- 
able surface area available for dissipat- 
ing heat. All these features enable the 
clutch to stand much more abuse than 
conventional units. If the maximum 
operating temperature of the unit is 
required to be further extended, special 
heat resisting types of electrical insula- 
tion can be used. Current consumption 
necessarily varies with the application, 
but for private cars it is hardly likely 
to exceed 50 watts 


Semi-automatic transmissions 

Although there are innumerable 
possible fields of application for this 
clutch, for instance, to machine tools 
and auxiliary drives on motor vehicles 
and aircraft, one of its most interesting 
potentialities is in the field of applica- 
tion to semi- and fully-automatic trans- 
missions. Hitherto, because of the 
complexity and cost of fully automatic 
systems in which hydrodynamic torque 
converters are employed, and the high 
fuel consumption associated with 
them, many designers have felt that 
they would not be acceptable in 
Europe, and that semi-automatic 
systems would be _ introduced first. 
These systems are adopted to eliminate 
the clutch pedal so that gear shifting 
is simply a matter of moving the 
selector lever. This reduces the amount 
of skill called for in operating the 
controls, since it obviates the need to 
co-ordinate the movements of arms and 
legs. 

With the introduction of this new 
magnetic clutch, the problems asso- 
ciated with designing an inexpensive 
fully automatic system are considerably 
simplified. Opinions therefore 
divided as to whether or not it is desir- 
able to begin by producing a semi- 
automatic transmission and then, as 
further experience is gained with the 
unit, to develop a fully automatic type, 
or whether to go straight to the fully 
automatic stage. 

For manufacturers who have recently 
introduced new models, the tooling 
costs of which have still to be amor- 
tized, there is much to be said for 
adopting a semi-automatic system, 
since it involves littke modification to 
the existing transmission layout. More- 
over, the operating experience gained 
with such an arrangement would be of 
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value for application to the more 
complex design to follow. 

All that is necessary for semi-auto- 
matic operation, is to replace the con- 
ventional clutch by the magnetic one 
with its electric control. In general, a 
gearbox fitted with good synchro units 
is more satisfactory for semi-auto- 
matic operation than one in which the 
synchro cones are only just adequate 
for manual operation. The prime 
requisite of the electrically controlled 
system is a switch mounted on the 
gearshift control in such a way that 
the circuit serving the clutch 
is broken to relieve the trans- 
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driver calls for more gentle acceleration 
and applies small throttle openings, it 
is desirable to avoid high engine speeds, 
otherwise the take off will be unduly 
delayed until the engine has accelerated. 

To satisfy these requirements, the 
clutch circuit is served by the cutput 
from the dynamo, the voltage of which 
rises with speed. However, since the 
normal rate of increase of the voltage, 
and therefore clutch energization, is 
reached at about 500 r.p.m., it has been 
necessary to alter the output charac- 
teristics by incorporating the ‘g’ relay, 


mission system of the driving LG relay 

torque as soon as pressure is Foe 

applied to the lever to change Ao [ _* ms 

gear. However, further fas Throttle 

refinement is necessary. mm MITCH 
The electric circuit of one 

of the control systems used 

in the initial development 

work is shown in Fig. 4. In Ig 

this diagram, the gear shift Govt 

switch is marked ‘GS.’ 

There is also the relay marked | 


*C, the contact of which is 
broken only when the gear 
shift switch is open. A two- 
position, micro switch is also 
fitted and is operated by the 
throttle. When the throttle is closed, 
this switch is in the position shown in 
the diagram, but it changes over as 
soon as the throttle pedal is moved. 
Two more, two-position relay switches 
are incorporated. They are the ‘G’ and 
*‘g’ units shown on the diagram. A 
centrifugal governor switch geared to 
road speed is also employed. It causes 
a contact to be closed below a certain 
speed, in this installation 12-14 m.p.h. 
This contact controls the ‘G’ and ‘g’ 
relays. The circuit is wired through 
the ignition switch ‘ Ig’ so that current 
is not consumed when the engine is 
switched off. 

From the circuit diagram it can be 
seen that when the ignition is switched 
on the circuit is made through the ‘G’ 
and ‘g’ relays and governor switch to 
earth. This sets the relay so that three 
different circuits are brought into 
action. Firstly, output from the 
dynamo is carried to the clutch circuit. 
Secondly, the circuit is made from the 
*‘F’ terminal of the regulator through 
the resistance ‘R,’ to the dynamo field; 
and thirdly, another feed to _ the 
dynamo field is obtained from the 
battery, through the ignition switch 
and the resistance ‘ R..’ 

As the engine speed rises when the 
vehicle is started from rest, the increas- 
ing voltage of the dynamo output causes 
a progressively increasing energization 
of the clutch. It has been necessary, of 
course, to control the degree of ener- 
gization of the clutch during this period 
so that it will give smeoth take-up on 
the drive for both small and large 
throttle openings. The ideal to be 
aimed at is to control the engine speed 
so that during the full throttle take off 
it rises to approximately the speed at 
which the maximum torque is deve- 
loped. On the other hand, when the 


Fig. 4. 


[v3 relay 


Electric centrol circuit for a semi-automatic system 


which brings the resistance ‘R,’ in 
series into the dynamo field circuit. By 
suitable choice of resistance, the rise to 
maximum voltage can be delayed to 
any speed required. With a series 
wound machine, the curve of voltage 
rise against speed is of exponential 
form. 

This is satisfactory except that if the 
resistance value is chosen to suit full 
throttle conditions, the engine speed is 
too high at small throttle openings. To 
remedy this, a small degree of constant 
energization of the field by means of 
the battery is introduced through a 
high resistance, ‘R,” in the ‘g’ relay 
circuit. To avoid jeopardizing battery 
charging, the circuit is so arranged that 
the resistances ‘R,’ and ‘R.’ are by- 
passed at speeds in excess of about 
12-14m.p.h. The by-pass circuit is 
brought into action by the opening of 
the governor controlled switch, and 
this changes the position of the ‘g’ 
relay. This opening of the governor 
switch also cuts out the ‘G’ relay, 
which in turn disconnects the clutch 
circuit from the dynamo and connects 
it to the battery supply through the 
ignition switch. Thus, so long as the 
car is either towed or coasted at a speed 
above that at which the centrifugal 
switch operates, the clutch is energized 
and can be used to start the engine. 

The setting of the governor switch 
to 12-14m.p.h. is arbitrary and a 
different one may be used for certain 
applications. However, in general it can 
be said that under normal operating 
conditions, the proportion of charging 
obtained at speeds below 15 m.p.h. is 
so small that further reduction can be 


made without ill effects. Therefore 
there is no objection to using the 
modified dynamo output at lower 


speeds to energize the clutch. On the 
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other hand, above this speed, the clutch 
is solid so the modified characteristic 
is not required. 

A throttle operated micro switch is 
incorporated to enable a change to be 
made from the full clutch energization, 
needed to transmit engine driving 
torque, to a lower figure just sufficient 
to cope with over-run torque. When 
the throttle is closed this switch shunts 
in the resistance ‘R,.? switch 
circuit also gives a smooth re-engage- 
ment of the clutch after a_ closed- 
throttle down-change. It also effects 
some economy in the clutch 
electrical power requirement. 
During gear changes, as has 
already been stated, the 
circuit to the clutch is broken 
68] by means of the ‘C” relay. 
The 500 ohm resistance con- 
nected across the leads to the 
clutch coil prevents arcing at 
the relay contacts. 

Additional refinements 
could also be included in the 


system: for instance, a 
servo may be incor- 
Clutch col porated to increase the speed 


of the engine during down- 
ward changes. Such refine- 
ments would add to the cost 
and complexity of the system, 
which is satisfactory without them 
provided the synchro’ cones are 
adequate. In any case, the enthusiastic 
and experienced driver who wishes to 
make slick downwards gear changes 
can do so by using the throttle to 
increase the engine speed during the 
change. 


Fully automatic transmissions 

Several schemes for fully automatic 
transmissions are under investigation 
and, as in the case of the semi-auto- 
matic systems already dealt with, the 
arrangements shown in the accom- 
panying illustrations are by no means 
finalized nor are they the only arrange- 
ments under consideration, Smiths 
have wisely aimed at developing an 
automatic transmission that meets the 
fundamental requirements of this type 
of unit at as low a price as possible. 
Further refinements can be incorpor- 
ated if motor manufacturers feel that 
the additional cost is justified. The 
fundamental requirements are: all 
normal driving can be accomplished 
without any operation on the part of 
the driver other than the control of the 
throttle pedal, and all changes in ratio 
must be effected smoothly and without 
loss of tractive effort at the driven 
wheels. 

One of the many schemes that is 
undergoing development is shown in 
the accompanying illustration. It is a 
three-speed, automatic gearbox used in 
conjunction with two magnetic 
clutches. The clutches are mounted 
together in the bell-housing between 
the engine and gearbox. Reverse gear 
is obtained by manual control. Changes 
between first and second speeds ure 
effected by means of a solenoid. In 
these indirect gears the drive is trans- 
mitted through the rearmost of the two 


‘paads puoras 10} Bula puke UO!IeNIDe jo MOYS SMAIA 


LINN HDLNID DILINOWW V HLIM NOLLONAINOD NI G3SN DILYWWOLNY G33dS-33YHL IHL JO LNIWIONVYYV 


May 1954 


4 


E 


Z. 

- 


/ \ | \\ \\ 
\ 
| | \\ | }) 
\\ 
\ 
| 
\ 
| 
H NOT = ail | | | 


May 1954 


clutches. The front clutch is splined on 
the mainshaft to give direct drive, so 
changes between top and second are 
effected simply by de-energizing the 
rear clutch and energizing the front one. 

When a conventional layshaft gear- 
box is employed, the  two-clutch 
arrangement is the prime requisite for 
an automatic transmission. In the 
unit illustrated, two different clutch 
arrangements are shown, Above the 
axis of the main shaft, the cross section 
is of a clutch which is driven by a 
flexible disc. This disc is bolted to the 
tail end of the crankshaft and to the 
rim of the main casting of the clutch. 
With this arrangement, the flexible 
plate supports the front end of the 
clutch, whilst the rear end is supported 
by a ball bearing in the bell housing 
casting. 

The arrangement shown below the 
axis of the mainshaft is of a clutch that 
is rigidly bolted to a cast disc spigoted 
and bolted on the tail end of the crank- 
shaft. In this case, the mainshaft is 
supported in a single ball bearing in 
the front wall of the gearbox. With a 
flexibly driven clutch, alignment 
between the engine and transmission 
units is not so critical as with the other 
arrangement. 

A double clutch unit is heavy enough 
to be used as a flywheel. Therefore 
the ring gear can be mounted on it and 
a separate flywheel bolted to the crank- 
shaft is unnecessary. One of the two 
driven members is, as has already been 
stated, splined on to the front end of 
the gearbox mainshaft. The other is 
positioned behind the first and is 
splined on a sleeve on one end of which 
is formed the primary gear, which is in 
constant mesh with the layshaft. An 
assembly comprising three castings 
and the two coils forms the driving 
member and it is carried between the 
two driven ones. In all other respects, 
the illustration is self-explanatory and, 
in principle, the clutch unit is similar 
to the single clutch already described in 
the section dealing with the semi- 
automatic system. 

In the gearbox illustrated in Fig. 5, 
the first and second speed gears are 
floating on the mainshaft and are in 
constant mesh with the layshaft pinions. 
The reverse gear is splined on to the 
mainshaft and, by a manually operated 
selector control, can be slid to the rear 
to mesh with the reverse idler, or for- 
ward to lock the outer component of 
the free-wheel unit to the mainshaft. 
With these two components locked 
together, the transmission is set for 
moving away from rest automatically 
through the gears. Neutral is midway 
between the two positions of the sliding 
gear. 

Engagement of second speed is 
effected by a solenoid. This solenoid 
actuates a selector fork that slides an 
internally splined sleeve rearwards 
along a collar splined on the mainshaft. 
When the actuation is complete. a pair 
of contacts opens to bring a less 
powerful ‘ holding’ circuit into opera- 
tion. In the rearward position, the 
sleeve engages the external splines on 


AUTOMOBILE 
ENGINEER 


a forward extension of the second 
speed gear which it locks to the collar 
and thus to the mainshaft. A simple 
baulk ring is interposed between the 
sleeve and the gear to delay engage- 
ment until synchronization has been 
effected. Disengagement is effected by 
a return spring. When the drive is 
taken up in second speed, the first 
speed gear free-wheels. 

When the rear, or indirect, speed 
clutch is de-energized and the front 
clutch is energized to provide direct 
drive, one of two arrangements can be 
adopted. In the first, the second speed 
gear sleeve can be kept in engagement, 
so that drive is transmitted from the 
mainshaft through the second speed 
gears to the layshaft, and thence back 
to the primary gear and the driven 
member of the indirect clutch. With 
this arrangement, the driven member 
is rotated freely at a speed faster than 
the direct drive clutch. In practice, the 
ratio of the speeds of the two clutch 
driven members will be about 1-5:1 
and the maximum difference between 
the speeds of the two clutches will be 
of the order of 2,000r.p.m. This 
means that the speed of rotation of 
the driven member of the indirect 
clutch is rather high and might intro- 
duce some design problems. On the 
other hand, the rotation of the driven 
member of the disengaged clutch has 
the advantage that synchronization is 
effected more smoothly and speedily 
during changes downwards from top. 
The other arrangement that can be 
adopted is to disengage the second 
speed gear so that no drive is trans- 
mitted to the indirect clutch driven 
member. This involves the use of a 
synchromesh mechanism for re-engag- 
ing the second gear sleeve. 

In the system illustrated, a three- 
position lever control could be used on 
the steering column, with a separate 
switch for retaining second speed over 
a wider range than normal. The reten- 
tion of second gear is necessary for 
conditions such as descending a steep 
hill and using the engine as a brake. In 
an alternative arrangement, a_ four- 
position control lever would be em- 
ployed. Presumably the positions would 
be marked ‘D’ for normal driving, ‘ 1’ 
for retaining second gear, ‘N’ for 
neutral and ‘R’ for reverse. It might 
also be necessary, for certain markets, 
to provide another position to lock the 
transmission for parking with the hand 
brake off. 

In a four-speed box with a manually 
operated emergency bottom gear, three 
extra synchro units are required if 
engine braking is to be obtained on 
second speed. An additional pair of 
gears is also necessary, of course, with 
such a system. On the other hand, if 
all four speeds are automatic, an extra 
free-wheel and one synchronizer only 
are needed in addition to the gear pair, 
but the electric control system is more 


complex. In fact for x number of 
speeds, x — 2 free-wheels are necessary. 
The —2 is accounted for by the two 


clutches, and the free-wheels are intro- 
duced so that the higher gear selected 


takes up the drive while the lower ones 

free-wheel. 

The sequencing and timing of the 
movements of the mechanical com- 
ponents just described are effected by 
an electric control system. Opinions 
on the best detail arrangement of this 
system differ as between one motor 
manufacturer and another, and no doubt 
when automatic transmissions have 
been developed to the production stage 
each model will incorporate different 
features. However, the basic require- 
ments are illustrated in Fig. 6. This 
arrangement, of course, is subject to 
change as development proceeds. 

When starting from rest, the opera- 
tion of the system is as follows:—The 
ignition is switched on to make the 
circuits through the road speed 
governor to the ‘A, or low-mid, and 
‘B, or mid-high relays. Thus, since 
the ‘ A’ relay controls the contacts ‘ A,,’ 
‘A,,’ ‘A,’ and ‘ A,,’ while the ‘ B’ relay 
controls the contacts ‘ B,’ and ‘ B.,’ the 
circuit is prepared for the shift into first 
speed. After the engine has been 
started, the gear lever is moved to the 
‘drive’ position and closes the switches 
*‘M’ and This makes available 
dynamo and battery feeds to the clutch 
and gear shift solenoid. 

As the throttle is opened, the 
indirect drive clutch is energized 
through the circuit incorporating the 
switch ‘M, the throttle switch, the 
change over contacts ‘A,,’ the contact 
*Z’ and the change over contact ‘ B..’ 
The contact ‘ Z’ is made only when the 
dogs for second speed gear are dis- 
engaged. When the first speed ratio is 
in operation, the dynamo characteristic 
is modified by the resistance ‘R,’ and 
the battery feed through ‘R.” to the 
field windings, to provide a gradual 
increase in excitation of the indirect 
drive clutch as engine speed increases. 
This gives a smooth take-up of the 
drive. 

When the vehicle speed has increased 
to a predetermined level, the low-mid 
contact ‘ X’ jin the road speed governor 
opens and breaks the circuit to the ‘A’ 
relay, with the following effects: 

1. The change over contact ‘ A,’ breaks 
the battery feed to the dynamo field 
and shorts out the resistance ‘ R,,’ 
so that the dynamo output charac- 
teristics again become normal. 

2. The contact ‘ A,’ closes so that the 
supply from the battery is connected 
to the gear shift solenoid and also 
through the resistance ‘R,’ to the 
throttle switch. The circuit through 
*‘R,’ is only completed if the 
throttle switch is closed; its function 
is to maintain under these circum- 
stances a reduced energization of 
the clutch coil so that the engine 
can be used as a brake. 

3. The feed to the indirect drive 
clutch is diverted by the change 
over contact ‘ A,’ so that the current 
flows through the ‘B,’ instead of 
the ‘ Z’ contact. 

4. The direct drive clutch is ener- 
gized through the circuit incorpor- 
ating contacts ‘Z’ and ‘A...’ This 
clutch momentarily takes up the 
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drive to the output shaft 
and reduces the engine 
speed until synchroniza- 
tion is effected and the 
second speed dogs engage. 
The engagement of these 
dogs breaks the contact 
*Z’ and de-energizes the 
direct drive clutch, so that 
the drive is then taken 
through the second speed 
gear train. Under these 
conditions, the first speed 
gears are free-wheeling. 
As the vehicle speed is 
further increased, the mid- 
high contact ‘Y’ in the 
governor is closed. This by- 
passes the coil of the ‘B’ 
relay, with the result that the change- 
over contacts ‘B,’ and ‘B,’ break the 
circuit through the indirect drive clutch 
and feed the direct drive clutch. To 
prevent the passage of excessive 
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current when the ‘ Y’ contact closes, a 
resistance is placed in series in the cir- 
cuit to the governor. From the illustra- 
tion it can be seen that when either 
clutch is energized, a small current will 
flow in the reverse direction to normal 
through 


the other clutch and _ the 
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Electric contro! for the fully automatic transmission 


resistance ‘R,.’ This is necessary 
because the clutch coils are mounted 
on a common core assembly so that the 
direct drive coil tends to energize 
slightly the indirect clutch and vice 
versa, The reverse current in the coil 
of the disengaged clutch counteracts 
this effect. 

To cater for operating conditions 
that call for the retention of second 
gear at high road speeds, an over-riding 
switch is incorporated to provide an 


Gear shift 


‘May 1954 


alternative circuit to serve the 
*B’ relay. This enables the 
engine to be used for braking 
on downhill gradients. How- 


ever, to safeguard against 
changing into second gear at 
excessive speeds, which 
might cause damage to the 
engine, a safety governor is 


when employed. When the limiting 


speed is reached, _ this 
governor closes a contact in 
a by-pass circuit which is 
wired through the contact 
in the main governor 
and thence to earth. 


As the road speed 
increases, downward gear 
shifts occur in a_ reverse 

sequence to that already described. It 
is desirable that downward _ shifts 
should take place at lower engine 


speeds than the upward ones. This, in 
fact, occurs because of hysteresis in the 
governor. During the change from 


. 


second to first speed, free-wheeling will 
take place if the engine speed is not 
high enough to take up the drive. This 
eliminates the jerk that is experienced 
with many other automatic transmis- 
sions on changing into bottom gear. 


OIL CONTROL RINGS 


Piston Rings for Use in Engines Lubricated by Thin Oils 


Te increasing popularity of low 
viscosity oils has led to the 
development of a number of 
different types of compression and 
scraper rings, mainly to solve oil 
control problems. Among the manu- 
facturers who have studied the factors 
involved are Wellworthy Ltd. In their 
research department the aim has been 
at evolving new types of rings which, 
while maintaining a reasonable control 
over thin oils, do not exert higher than 
normal radial pressures. This course 
was adopted because any increase in 
loading per unit area of contact 
between the rings and cylinder bores 
is undesirable, since it causes greater 
friction and tends to offset any gain in 
mechanical efficiency obtained by the 
use of low viscosity oils. Most of the 
development work done by Wellworthy 
Lid. has been carried out with S.A.E. 5 
grade lubricants, both straight and 
with detergent additives. 

They have come to the conclusion 
that oil control can be accomplished 
effectively by slotted-and-grooved rings 
with square-faced lands and sharp 
corners, designed to exert moderate 
radial pressures, or by rings with 
round-faced lands but exerting higher 
radial pressures. It is desirable that 
those with rounded lands should be 
chromium plated to ensure a long life 
in spite of the higher unit loading. 

In the majority of commercial 
vehicle engines it has been found un- 
necessary to increase the radial pres- 
sure exerted by scraper rings of the 
slotted-and-grooved type, but advan- 
tages can be gained by using rings of 


one of the chrome molybdenum alloys, 
such as D.T.D.485, in the hardened 
and tempered condition. ‘The reason 
for the effectiveness of this type of 
ring is that the edges of the relatively 
narrow lands do not break down, or 
feather, in service, so a keen edge is 
presented at all times to control the 
thickness of the oil film. 

The effect of side sealing between 
the ring and the groove has also been 
studied. ‘That side sealing is necessary, 


The experimental compression ring 


particularly when thin oils are used, 
was demonstrated by work done during 
the early days of the war on a well- 


known sleeve valve, aero-engine in 
which oil consumption was far in 
excess of the desired figure. By 


decreasing the side clearance of only 
one ring in the assembly from 0-003- 
0-0015 in, the oil consumption of the 
engine was halved. 

More recently, experiments have 
been carried out with pistons fitted 
with one less compression ring than is 
the usual practice in diesel engines of 
the type employed in the tests. The 
top ring used in these experiments had 
a step between its inner periphery and 
the upper face; in this step was fitted 
a thin steel ring of conical form, not 


unlike a Belleville washer, to exert a 
light downward pressure on the ring 
to keep it in contact with the bottom 
face of the groove. This was found to 
reduce up and down movements of the 
ring in the groove to such an extent 


that oil pumping was no_ longer 
experienced, 
Wellworthy Ltd. state that they 


have tested their Duaflex rings, which 
also have side sealing qualities, in 
engines lubricated by thin oils. These 
rings were found to give excellent oil 
control without causing any scuffing or 
abrasion of the mating surfaces of the 
ring and the bore. Their faces were 
chromium plated so that the rounded 
peripheries of the sections would be 
preserved for a much longer period of 
operation. Rings of this type tend to 
roll the oil downwards from the bore 
and not to cut it as does the keen edge 
of the more common forms of scraper 


ring. 

Another part of the research pro- 
giamme was the development of 
methods of successfully chromium 


plating slotted oil control rings, both 
of the one-piece and of the divided, or 
two-piece, types. These two-piece 
rings are a development of the Wright 
type scraper ring widely used by the 
Bristol Aeroplane Co. Ltd. from about 
1934 onwards and by some of the 
leading manufacturers of racing motor 
cycles. They are particularly suitable 
for use under conditons where it is 
necessary to maintain a high degree of 
oil control and a minimum of loading 
on the cylinder wall to keep down 
frictional losses. 
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since the first British patent applica- 

tion for nedular cast iron was filed, 
progress in the industrial use of this 
material has been slow in this country. 
The reasons for this have been the 
high cost of the production processes 
that have been employed and the un- 
reliability of the early results. 

Costs could probably be greatly 
reduced by the substitution of basic 
linings for the acid linings now in 
general use in melting furnaces, and 
by the development of methods for 
addition of magnesium to the iron with- 
out the use of expensive alloys. 
Foundries in the United States of 
America and the U.S.S.R. appear to be 
making rapid progress in these direc- 
tions. Combined magnesium and 
cerium treatment is known to give 
reliable results, and there now seems 
to be no fundamental reason why 
nodular cast iron should not be pro- 
duced on a large scale at an economic 
price. 

The founding and mechanical pro- 
perties of nodular cast iron are such 
that it could invade the fields now 
covered by black-heart malleable iron, 
high-grade flake-graphite engineering 
cast irons, and forged and cast carbon 
steels in those applications where its 
special properties give it a technical 
advantage. Before this can happen, 
however, the new, reliable production 
process will have to be proved on a 
large scale in British foundries, and the 
price will have to be considerably 
reduced. The better founding proper- 
ties of nodular cast iron may give it a 
decisive advantage over steel in the 
mass production of castings in shell 
moulds. This has already been demon- 
strated in the U.S.A., where very large 
numbers of nodular cast iron auto- 
mobile crankshafts are now being made. 
Their fatigue strength appears to be 
adequate for this application, provided 
high power/weight ratios are not 
tequired. It is of interest to compare 
nodular cast iron with other materials, 
forged steel, cast steel and high-grade 
flake-graphite cast iron, used for crank- 
shafts. 


I: the seven years that have elapsed 


Mechanical properties 

In the author’s opinion, high ductility 
is not a requirement for crankshafts of 
any kind. A crankshaft cannot possibly 
continue to function satisfactorily if it 
is overloaded to such an extent that 
plastic yielding takes place; it might just 
as well have broken. 

The journals and crankpins of crank- 
shafts require a high surface to provide 
the best possible conditions for hydro- 
dynamic lubrication. There is no need 
* Abridged extract from a paper presented at the 
Institution of Mechanical Engineers ( Automobile 


Division) by S. B. Batley, M.Sc. Eng.) 
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NODULAR CAST IRONS 


The Possibilities of their Use for Crankshafts* 


for the porous surface which is so 
necessary in a cylinder bore, and is so 
well provided by certain flake-graphite 
cast irons. Nodular cast irons can be 
finished to a very high surface finish. 


Surface hardness 

The surface hardness required of a 
journal or crankpin depends upon the 
type of bearing material with which it 
is required to operate, the cleanliness 
of the oil and the working life required 
between crankshaft regrinds. With 
white metal bearings, a high degree of 
surface hardness is not essential; the 
white metal adapts itself to the contour 
of the shaft and allows particles of grit 
to become embedded. The embedded 
particles lap the journals and pins, but 
they are usually so much harder than 
the shaft material that the rate of shaft 
wear is not very sensitive to changes in 
its surface hardness over the range 
experienced with normal crankshaft 
steels. If a local high spot develops, 
the bearing material can easily flow 
round it and redistribute the bearing 
pressure as necessary. The 24-35 
Brinell hardness of the bearing metal 
at room temperature falls to 12-15 
Brinell at 100dezC, and prolonged 
operation at high oil temperatures must 
be avoided if long life is desired. 

Where the gas loading 1s either high 
or persistent, or both, as in compres- 
sion-ignition engines, eircraft engines, 
or two-stroke engines, or where the oil 
temperature is very high, copper-lead 


bearings may have to be used. The 
original copper-lead bearings were 
relatively hard and demanded shafts 


with very hard surfaces and these were 
normally produced by nitriding suitable 
alloy steels. Modern copper-lead bear- 
ings are very little harder than white 
metal at room temperature Their 
normal Brinell hardness range is 30-40, 
and this only falls to 25-35 at 100 deg C. 
They can be used successfully with 
shafts having a hardness as low as 200- 
250 Brinell, providing that attention is 
paid to oil filtration. Nevertheless, high 
shaft hardness is desirable, since it 
must assist the maintenance of a high 
surface finish and a low rate of wear 
over a long operating life. 

The surface hardness of annealed 
nodular cast iron is a little greater than 
that of steel of similar ultimate tensile 
strength. As-cast nodular irons are 
much harder, the normal range being 
250-300 Brinell in the ultimate tensile 
strength range of 40-50 tons/in*. This 
increased hardness may be a valuable 
feature since it should improve bearing 
life. Furthermore, it is technically 
possible to flame-harden or induction- 
harden the pins and journals of a 
nodular cast iron crankshaft to produce 
a surface hardness of 600-750 diamond 
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pyramid number, which approaches the 
hardness obtainable from nitrided alloy 
steels. 
Notched 
bending and torsion is one of the most 


fatigue strength both in 
important properties of a crankshaft 
material. Many reversed - bending- 
fatigue tests have been carried out by 
the Research Department of the Insti- 
tution of Automobile Engineers and by 
the Motor Industry Research Associa- 
tion on drop forged shafts in carbon 
and alloy steels, on cast shafts in flake- 
graphite irons and graphitic steels, on 
cast alloy-steel shafts and on nodular 
cast iron shafts. 

From the published results it may 
be concluded that the bending-fatigue 
strengths of acicular-flake-graphite cast 
iron shafts, nodular cast iron shafts and 
cast alloy-steel shafts are in the ratio of 
1:1-15:1-32, because all the shafts 
tested were of similar size and shape. 
The tests on the forged-steel shafts are 
not truly comparative since the shafts 
used were between 37 and 51 per cent 
smaller in size than the cast shafts. All 
that can safely be concluded from the 
published results is that the nodular 
shafts are ceriainly weaker than drop- 
forged carbon-steel shafts, but by how 
much it is impossible to say. 

It is unfortunate that all the pub- 
lished work on the fatigue strength of 
cast crankshafts has been concerned 
with bending fatigue for, in the author’s 
opinion, torsional fatigue accounts for 
more crankshaft failures in_ service. 
Until results are available for reversed 
torsion tests on large notched bars in 
nodular cast iron, it would be prudent 
to assume that the notched torsional 
strength of this material as used in 
engineering components is not more 
than 15 per cent of the ultimate tensile 
strength. 

So far as impact resistance is con- 
cerned it is merely necessary to say that 
if this property were important in a 
crankshaft material, high-strength flake- 
graphite cast iron shafts would never 
have proved successful. Nodular cast 
irons have much better impact resist- 
ance than these flake graphite irons, so 
there should be no doubt that their 
shock resistance is adequate for crank- 
shaft applications 


Elasticity and rigidity 

The elastic modulus and the rigidity 
modulus of a crankshaft material deter- 
mine the shaft deflexion in bending and 
torsion under gas and inertia loads; 
they determine the bearing loads that 
will result from bearing misalignment; 
and they determine the torsional stiff- 
ness of the crankshaft and, hence, its 
natural frequencies in torsional and 
longitudinal vibration. 

Under a given load an acicular-flake- 


graphite cast iron shaft will deflect 50 
per cent more than a steel shaft of 
similar proportions; a pearlitic nodular 
cast iron shaft will deflect 20 per cent 
more. On the other hand, for a given 
bearing misalignment, the resulting 
bearing loads will be 33 per cent less 
with an acicular-flake-graphite cast iron 
shaft than with a steel shaft; with a 
nodular cast iron shaft they will be 
17 per cent less. Some research workers 
consider the low elastic moduli of cast 
irons to be virtues in a crankshaft 
material because of the bearing load 
relief they give under conditions of 
bearing malalignment. The author 
considers they are vices since they 
result in increased angular or skewing 
deflexion of the journals and pins in 
their bearings with consequent edge- 
loading of the bearings. 

The crankshafts of most high-speed 
internal combustion engines are so 
flexible that the edge-loading arising 
from crankshaft distortion is more 
serious than the built-in loading due to 
malalignment. 


Vibrations 

Dangerous longitudinal vibration in 
crankshafts is generally confined to 
radial aircraft engines with very light 
crankshafts that are comparatively 
flexible in bending and which carry 
heavy balance masses. Torsional vibra- 
tion, on the other hand, is a potential 
menace in engines of all kinds. A 
change from a steel shaft to an acicular- 
flake-graphite cast iron shaft of similar 
design will drop the natural frequencies 
of torsional oscillation by 17 per cent; 
a change from steel to pearlitic nodular 
cast iron will drop them by 9 per cent. 
Provided that in designing the crank- 
shaft due allowance is made for this 
change, there is no reason why the 
lower natural frequencies should be 
objectionable. However, in many 


engines designed round steel crank- 
shafts, there is a dangerous critical 
speed just above the maximum operat- 
ing speed—in fact, it is often the major 
factor limiting that operating speed. In 
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such instances a material change from 
steel to cast iron without due con- 
sideration of its effect on the vibration 
characteristics of the engine may be 
disastrous. 


Costs 


Nodular cast iron crankshafts made 
by the magnesium - nickel process, 
at present prices and in conventional 
moulds, would be much more expensive 
than shafts of high-grade flake-graphite 
cast iron, although their costs as fully 
machined might already compete with 
those of drop forged steel shafts. They 
might become competitive with present 
cast iron shafts if a cheaper nodulizing 
process were employed. Shell mould- 
ing lends itself admirably to the mass 
production of cast iron crankshafts, and 
its employment will further reduce 
production costs. In the author’s 
opinion it is only a matter of time 
before a fully machined nodular cast 
iron crankshaft can be offered at much 
the same price as an acicular-flake- 
graphite cast iron shaft, and at a lower 
cost, in terms of both man-hours and 
money, than a drop forged shaft. 

Viewing the properties of nodular 
cast iron in the light of all the different 
requirements for a crankshaft material, 
the author would feel inclined to try a 
nodular iron crankshaft in the as-cast 
condition for any internal combustion 
engine that already uses a flake- 
graphite iron shaft, or which could 
afford the extra weight of such a shaft 
as compared with a forged steel shaft 
of similar fatigue strength. It would 
appear better to use the material in the 
as-cast condition rather than in the 
annealed condition, because fatigue 
strength and surface hardness are more 
important than ductility and impact 
resistance in crankshaft applications. 
The designer should bear in mind the 
high notch-sensitivity of nodular cast 
iron as compared with flake-graphite 
cast irons, and should use the same 
large fillet radii as would be adopted for 
steel shafts. 

Mass produced automobiles sold at 
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competitive prices and those that obtain 
high performance by the use of large, 
low-rated engines, could use nodular 
cast iron crankshafts once their pro- 
duction costs became competitive. 
However, when comparison is made 
between the notched fatigue strengths 
of nodular cast irons and forged steels 
it seems doubtful whether the nodular 
irons could replace the carbon steels 
used in most British car engines with- 
out some sacrifice in fatigue strength; 
it is quite evident that they cannot 
replace forged alloy steels used for 
crankshafts of high performance engines 
without a redesign of the whole engine 
that would entail a larger and heavier 
engine. The saving in cost on the 
crankshaft could easily be lost in the 
extra material required in the bigger 
engine. 

Several British automobile firms 
already use alloy cast iron crankshafts; 
all these would benefit by a change to 
nodular cast iron if the material could 
be produced at the same price and with 
equal reliability. In the United States 
of America, the Ford Motor Co, has for 
20 years used a cast, 14 per cent carbon, 
copper, silico-manganese iron (some- 
times called graphitic cast steel) for its 
crankshafts; the British Ford Motor 
Co. does likewise, despite the founding 
difficulties that must be experienced 
with a material having such a low 
carbon content. 

More recently another American 
automobile manufacturer has adopted 
nodular cast iron for crankshafts, and 1s 
currently producing 1000C shafts a day 
by the shell moulding process. That 
this manufacturer has changed from a 
graphitic cast steel shaft to a nodular 
cast iron shaft may be taken as an 
indication that the cost of producing 
reliable nodular cast iron can be 
brought down to an economic level if 
sufficient trouble is taken. Should it 
prove possible to flame-harden, induc- 
tion-harden, or chill-cast the bearing 
surfaces of nodular cast iron crank- 
shafts, the resulting product will be 
extremely attractive to the engineer. 


MATERIALS HANDLING 


The Pallet-Jekta System for Speedy Loading 


NEW and extremely interesting 

body incorporating what is known 
as the Pallet-Jekta system was recently 
demonstrated by the makers, Walkers 
and County Cars Limited, Pagefield 
Iron Works, Wigan, Lancs., in conjunc- 
tion with Conveyancer Fork Trucks 
Ltd. It has been developed to facilitate 
the on- and off-loading of palletized or 
cased goods, and it is designed to afford 
in inter-works transport economies in 
time and labour similar to those 
obtained in internal transport through 
the use of fork lift trucks. 

The basic principle is that the floor 
of the body comprises one fixed and a 
number of movable sections that can be 
moved by a chain drive through a 
geared hand-operated mechanism. The 


body used at the demonstration, a van 
on an 8-ton Scammell semi-trailer, was 
made in four sections, but more or 
fewer can be fitted to suit specific 
applications. In every case, however, 
the rear section is fixed and the others 
are free to slide over it. Rollers fitted 
on both sides of each floor section 
engage with corresponding rails 
attached to the sides of the body. There 
are also rollers beneath the middle of 
each section to provide additional sup- 
port. Each of the floor sections in the 
body demonstrated was capable of sup- 
porting a two-ton load. 

For loading purposes, the movable 
sections are drawn to the rear, one 
above the other. Goods are placed on 
the uppermost section, which is then 


drawn forward to uncover the second 
section, and the process is repeated 
until loading is complete. A _ fully- 
loaded section can be moved into posi- 
tion in about 30 seconds. Off-loading 
is carried out in the reverse manner. 

Conveyancer electrically-driven 
fork lift truck was used to demonstrate 
the ease and speed with which pallet- 
ized loads could be loaded and un- 
loaded. Although this body has been 
developed primarily to facilitate load- 
ing and unloading, other advantages 
can accrue from its use. For example, a 
number of these bodies could be so 
used as to eliminate the need for a 
finished goods warehouse in a sup- 
plier’s factory and a goods receiving 
store in the user’s factory. 
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RADIATOR CORES 


Important Developments in Design and Manufacturing Equipment 


FTER lengthy investiga- 
A io and experiments, 
J. W. Lawrence Ltd., 
Crusader Works, Abbey Lane, 
Leicester, have completed 
two important and _ closely 
inter-related developments. 
They are: (a) a_ highly 
efficient radiator core, known 
as the Mark III, and (b) 
complete equipment for 
manufacturing these cores. 
The importance of the devel- 
opments will probably be 
more keenly realized overseas 
than in this country. 

Hitherto, radiator core pro- 
duction entailed such 
heavy capital outlay for equip- 
ment that manufacture has 
in great measure been con- 
fined to a small number of 
organizations in highly indus- 
trialized countries. Naturally, 
these radiator core plants have 
been installed with relation 
to the automobile plants that 
they serve. This has been 
economic so far as original 
equipment is concerned, but 
it is not necessarily equally 
economic regarding replace- 
ments. In fact, it is often very 
uneconomic. 

For two reasons, the prob- 
lem of radiator replacements 
is not so serious this 
country as it is in 
many others. In 
the first place, the 
conditions of 
vehicle usage in 
this country are 
not nearly so 
onerous as_ they 
are in territories 
that are still being 
developed and 
as a consequence 
there is much less 
danger of damage 
to radiators. 

Secondly, if a 
replacement is 
required it can be 
obtained _ easily 
and quickly. In 
many _ overseas 
applications the 
conditions are 
totally different. 
Vehicles do much 
more “off the 
road” work and 
the possibility of 
damage the 
radiators is greatly 
increased® Prob- 
ably, they are also 
thousands of 


Fig. 1. Lawrence Mark Ill tubular radiator core 


Fig. 2. The complete fin roller machine 


miles from a core manufac- 
turing plant and replacements 
entail heavy transport charges 
and lengthy idle time for 
expensive equipment. As a 
result of the operations of 
their associated company in 
Canada, J. W. Lawrence Ltd. 
became keenly interested in 
this problem and undertook 
the investigations which have 
culminated in the develop- 
ments described in these notes. 
Two problems had to be 
solved. First, it was necessary 
to develop a radiator core that 
would be at least equal to 
the core it replaced as regards 
heat dissipation on a “size for 
size” basis or on a “cost per 
B.Th.U. dissipated” basis, and 
also as regards ruggedness to 
withstand severe conditions 
of service. The second, and 
more difficult, problem was to 
devise manufacturing equip- 
ment that would entail only 
relatively modest capital out- 
lay. Furthermore, the equip- 
ment had to be suitable for 
producing a very wide range 
of core sizes from those for 
small passenger cars to those 
used on the largest tractors. 
It also had to be suitable for 
economic production of small 
quantities, 

The Mark III core 
By far the 
greatest number 
of radiator cores 
are of the fin and 
tube type and it 
was logical that 
the developments 
should be concen- 
trated on this 
type. Extensive 
tests were carried 
out to determine 
the design features 
necessary to give 
the desired results. 
Wind tunnel tests 
were carried out 
to establish the 
value of each 
individual feature 
as regards heat 
dissipation, ser- 
vice life and cost 
per square foot of 
core. Finally, what 
is known as the 
Mark III core 
was adopted. Fig. 
1 shows a com- 
plete core with a 
tube, fin and 

header plate. 
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Fin roller machine showing the male roller, the cut-off guillotine and the gears 


controlling cut-off length 


For this core the tube size is 0-5 in x 
0-120in and the tube spacing jin. 
The tubes are arranged in half pitch 
staggered rows, which are interlocked; 
that is, there is no spacing between the 
rows. Each fin edge is folded to give 
added strength and has a hemispherical 
dimple between each pair of tubes. 
Even the size and actual shape of this 
dimple was the subject of considerable 
research to ensure that it gave maxi- 
mum turbulence with minimum resis- 
tance to air flow, an important factor 
in promoting heat dissipation, Fin 
pitch can be varied to suit any specific 
application. 

As regards construction, it was 
decided to use pre-tinned strip for the 
tubes, since experience has shown that 
this method produces sounder radiators 
than the “tinning after forming” 
method. The additional consumption 
of solder is negligible and is more than 
compensated for by the virtual elimina- 
tion of tube seam leaks, and by the 
improved corrosion resistance of the 
internally tinned tubes. Wind tunnel 
dissipation comparisons show that the 
thin solder coating does not have any 
adverse effect on heat transfer. 

Once the design features of the core 
were established, the next problem was 
to design equipment that would give 
the required flexibility to deal with a 
very wide range of sizes and yet be 
capable of production at a rate per 
man-hour comparable with the rates 
obtainable with any other kind of 
equipment, even equipment specifically 
designed for large quantity produc- 


tion, The complete equipment for the 
production of Mark III cores com- 
prises a fin making machine, a tube 
machine, a header plate press, an 
assembly jig and a specially designed 
soldering oven. 
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The fin machine 

The fin machine, which is illustrated 
in Figs. 2 and 3, is a revolutionary 
departure from conventional practice. 
Normally, fins are produced on some 
form of power press with multiple 
tools and an automatic coil feed. A 
press of seme 50-75 tons capacity will 
be used and because the strip is only 
0-004 in thick feed to the tools may 
cause some difficulty. On the Lawrence 
machine the tools themselves effect the 
feed. As can be seen from Fig. 2, the 
coil holder is mounted on the inner 
side of a hinged door in the end of the 
machipe cabinet, and the strip passes 
through a slot in the top of the cabinet 
and thence over a roller to the roller 
slitting and forming tools. Before the 
strip enters the roller tools it passes 
through a hemming attachment which 
can be adjusted to suit the size of fin 
to be produced. This attachment folds 
each edge of the strip and also corru- 
gates the folded hem at jin pitch to 
give increased strength. 

The actual tools for slitting and 
forming the tube slots and _ for 
forming the hemispherical dimples are 
mounted in two rollers, one above the 
other. In effect, the top roller may be 
regarded as performing the function 
of the punches in a conventional press 
while the bottom roller acts as the die. 
The tools in the top roller are mounted 
in alloy steel discs and tube row 
changes are simply effected by setting 
the discs in the required order. The 
lower roller assembly is permanent and 
is suitable for the complete range of 
fins. Fins with from two to six rows 
of tubes can be produced. 

A }h.p. motor mounted in the base 
of the machine supplies the drive, 
which is taken by vee belts to a reduc- 


Fig. 4. The three stage tube machine 
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with the machine 
frame and thence to the _ rollers. 
Incidentally, the tools are specially 
designed to produce an accurate slot 
of a form that gives the thermal con- 
tact with the tube that is essential to 
good heat dissipation. 

From the rollers, the pierced and 
dimpled strip passes to an automatic, 
cam-actuated guillotine built into the 
machine frame to produce a clean, 
accurate cut to any predetermined 
length. The gear train shown in Fig. 3 
controls the action of the guillotine. If 
the fin length is to be changed, it is only 
necessary to change one gear wheel. 
Three cut-off gears to suit lengths 
specified by the machine user are 
supplied as standard equipment, while 
additional gears can be supplied as 
extra equipment. In all there are 28 
gears available to give fin lengths from 
13} in to 36} in. A counting device is 
also part of the standard equipment. 
This machine will produce complete 
fins at the rate of 40 ft per minute. 


Tube machine 

The complete tube machine illus- 
trated in Fig. 4 is, in effect, three units 
coupled together to make a single 
machine. These units are:—(1) a strip 
pre-tinning unit, (2) a tube forming 
unit and (3) an automatic cut-off unit. 
As will be explained more fully later in 
these notes, the tube forming unit can 
be supplied alone. At this stage, it is 
considered advisable to describe the 
complete machine. 

The coiled brass strip is mounted on 
a coil holder carried on the inner side 
of a counterbalanced door in the end 
of the pre-tinning unit. Thence the 
strip is carried over a_ series of 
chromium plated steel rollers to pass 
in sequence through a flux pot, a solder 
pot and a water pot. To permit an 
easy start up procedure three of the 
rollers are retractable. In this country 
the brass strip is received in a condi- 
tion that allows processing without a 
prior cleaning, but this cleanliness of 
strip does not necessarily apply every- 
where. Therefore, brushing equipment 
that automatically cleans the strip as it 
passes from the coil holder towards the 
guide roller for the flux pot can be 
fited as additional equipment. The pre- 
tinning unit is shown in Fig. 5. 


tion unit integral 
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Fig. 5. The pre-tinning unit on the tube machine 


A liquid flux of the zinc-ammonium- 
chloride type is contained in the first 
pot which, to minimize drag-out, 
incorporates a wiper at the exit end. 
The fluxed strip then passes into the 
solder pot. In the standard model this 
pot is electrically heated by means of 
elements clamped to the exterior. The 
total electrical loading is 3kW. To 
maintain the solder temperature to the 
necessary close limits an automatic 
temperature controller and a tempera- 
ture indicator are fitted. The pot is 
effectively insulated. 

For three reasons it is _ highly 
desirable, if not altogether essential, to 
control the thickness of the tin coating, 
In the first place the solder is relatively 
expensive and to deposit a greater 
thickness than is necessary to make a 
sound joint is wasteful. Secondly, the 
thin coating necessary for a sound joint 
has no effect on heat dissipation, but a 
thicker coating could have an adverse 
effect. Thirdly, a close tolerance 
must be maintained on total strip thick- 
ness if the best results are to be 


Fig. 6. The tube forming unit and the automatic cut-off unit on the tube machine 


obtained from the tube forming 
machine. To prevent wastage of 
solder by too thick a deposit, the solder 
pot has adjustable scraper blades 
through which the strip passes as it 
leaves the pot. These ensure the 
minimum use of solder and also act as 
a gauge to ensure that the tinned strip 
is within the thickness tolerance for the 
tube forming unit. 

Although every endeavour has been 
made to ensure that the quality of the 
product is a function of the machine 
rather than the responsibility of the 
operator, care must still be taken in the 
tinning process. This must be carried 
out at a temperature approaching a 
critical temperature for the strip and 
there is inevitably a certain degree of 
copper contamination of the solder. 
Normally, this is so slight as to be 
negligible -so -long as the contaminant 
is fully dispersed throughout the solder. 
The contaminants, however,-have a 
tendency to collect together to form a 
small volume of high concentration 
that could have a very adverse effect on 
the process. To prevent this, there is a 
small automatically - operated paddle 
device, which ensures effective disper- 
sion of any contaminants. 

To complete the processing on the 
pre-tinning unit, the strip is drawn 
through a water pot. This pot is 
arranged for connection to the mains 
water supply in such a manner that a 
slight but steady overflow is main- 
tained. Thus the water is always at a 
suitable temperature for washing and 
cooling the strip ready for the tube 


forming. 
The tube forming unit is shown in 
Fig. 6. It forms, lock seams and 


straightens the tube. On this unit, the 
strip first passes through the die draw- 
ing block shown at the right of the 
illustration. This block is a. self- 
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Inserting fins in batches 
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contained unit of 
specially shaped 
dies and _ rollers 
which progressively 
convert, round a 
hardened mandrel, 
the flat strip into 
locked seam tubing. 
In the type of 
drawing die block 
shown in the 
accompanying illus- 
tration, strip thick- 
ness is fairly criti- 
cal efficient 
operation, but the 
Lawrence  pre- 
tinning unit does 
produce tinned 
strip to suitable 
tolerances. Many 
users, however, may 
prefer to use pre- 
tinned coils and the 
thickness variation 
may be sufficient 
to create some diffi- 
culty with this type 
of die block. Be- 
cause of this, 
another type of die 
block has been 
developed and will 
be fitted as stan- 
dard. In the new 
block each of the 
various formers is 
mounted on a 
Metalastik bush 
that maintains 
sufficient pressure 
for forming and at 
the same time has 
sufficient resiliency 
to accommodate 
greater variations in 
tinned strip thick- 
ness than can the 
die block shown in 
Fig. 6. 

Drive for the 
forming unit is 
taken from a 4 h.p. 
motor through a 
single vee belt to an 
integral reduction 
unit that comprises 
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a case-hardened steel worm and a 
phosphor bronze wheel running in an 
oil bath. From the reduction unit, the 
drive is transmitted through a pair of 
gears to the tube traction wheels. The 
gears and traction wheels are mounted 
on common shafts. The traction wheels 
exert a positive drive to pull the tube 
forward by forming and engaging what 
is in effect a shallow toothed rack in the 
outer walls of the tube. This rack 
resembles small corrugations and in 
addition to its function in the tube 
forming process it is an advantage to the 
end product in that it promotes turbu- 
lence and increases heat transfer. 
Pressure of the traction wheels on the 
tube is adjustable by mean of spring- 
loaded phosphor-bronze bushes con- 
trolled by adjusting screws. After the 
tube is formed and sized, it passes 
through straightening rollers mounted 
on a cast iron bracket on the main 
casting. 

The automatic tube cut-off unit is 
arranged for mounting direct to the 
end of the tube forming unit, as can be 
seen from Fig. 6. Briefly, this unit 
comprises a light alloy carriage mounted 
on linear motion ball bearings on a 
pair of ground tubular tracks, and 
carrying a saw driven at a speed of 
1,800 r.p.m. directly from the armature 
shaft of a brush type motor, a calibrated 
drawbar and cup adjustable for tube 
length, and a built-in counting device. 

In operation the drawbar is set to the 
required length of tube. Then, as the 
oncoming tube contacts the drawbar 
cup, the carriage and saw are drawn 
forward at the same speed as the tube. 
The saw motor is hinged to allow 
movement in an axial direction, and 
the saw is fed in to the tube by a fixed 
cam mounted beneath the carriage. 
Thus, as the tube moves forward, the 
saw is fed in until cut-off is complete. 
As the cut-off tube falls away, an 
escape track in the cam withdraws the 
saw, the whole carriage returning to the 
starting point ready for the next cycle. 


Header plates 
A universal press tool, see Fig. 7, has 
been developed for producing header 
plates. It is suitable for use with either 
a fly press or a power press and is 


A completed core part withdrawn from the jig 
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assembled in a sub-press to ensure 
positive alignment of the punches and 
dies irrespective of the accuracy of the 
press itself. This sub-press is a precision 
component made from close-grained 
semi-steel castings, carefully ground 
and bored for guide pins and bushes. 
The punches are firmly anchored to a 
12 section punch holder, which is 
dowelled and bolted to the sub-press 
base plate. To allow rapid changes in 
tube row multiples and to provide for 
alternate tube omissions, the punch 
anchors are easily removable. 

An ingenious, indexed and calibrated 
guide fence is built into the press tool. 
The fence is controlled by a fine screw 
adjustment, which sets the fence in 
relation to an engraved scale covering 
a range from 4in to 5in between the 
side edge of the header plate and the 
first row of tube holes. There is no 
limit to header plate overhang on the 
open side of the tool. An adjustable 
location stop determines the initial 
setting with respect to the end edge of 
the header plate. All these dimensional 
controls are mounted on the combined 
stripper plate and pressure pad. 


Core assembly 

From their own experience in 
assembling tubular radiator cores, J. W. 
Lawrence Ltd. were convinced that the 
slotted type of jig is superior to any 
other, since it has a longer life and 
allows faster assembly. Hitherto, 
however, this type of jig has been 
expensive to manufacture because of 
the great number of slots that must be 
machined to close limits. Here again, 
a fresh approach to the problem has 
resulted in a noteworthy solution. The 
Lawrence jig comprises a number of 
light alloy slotted plates, produced to 
very close limits by the extrusion 
process and mounted on robust back 
plates. Despite the very heavy outlay 
for extrusion dies, the resultant product 
is cheaper than the conventional 
machine slotted jig and is at least as 
accurate as the best machined jig. The 
assembly jig is shown in Figs. 8, 9 
and 10. 

The standard jig area is 36 in x 30 in, 
with the 36in in the tube or height 


direction. By progressive assembly 
and “sliding” methods, this allows 
unlimited widths of core. Jigs can be 


supplied to suit fin spacings of 6 to 10 
per inch. All the jigs are adjustable 
to suit different core thicknesses. The 
complete assembly unit shown in Fig. 8 
has been evolved from time and motion 
studies under actual production condi- 
tions. In the vertical position, see 
Figs. 8 and 9, fins can be rapidly loaded 
in batches with a minimum of fatigue. 
A scale for core height control is incor- 
porated. This can be seen in Fig. 9. 

With the fins in position, the jig can 
be swivelled to the horizontal position 
for inserting the tubes. This position 
also allows speedy and safe core with- 
drawal, see Fig. 10. The tube end 
radiusing die is an integral part of the 
fixture and is placed to give operational 
convenience. Three tube swords and 
a set of aligning bars are supplied with 
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Fig. 11. Special soldering oven for Lawrence Mark Ill cores 


each assembly jig. The swords are 
adjustable for tube length and have a 
stop bar that engages the jig frame and 
so controls the protrusion of the tube 
beyond the last fin. 


Soldering oven 

A special oven, illustrated in Fig. 11, 
has been developed for soldering Marx 
III cores. It is a simple and inexpensive 
piece of equipment of very high 
efficiency. The inner lining is made 
from a strong insulating material that 
is resistant to ti:¢ corrosive action of 
flux vapour. This lining is completely 
encased in 4 in of exfoliated vermiculite 
and no heat conductor is allowed to 
short circuit this insulation. The nearly 
perfect heat insulation resulting from 
this construction not only leads to 
maximum operating economy and rapid 
start up, but has also made it possible 
to dispense with forced air circulation 
to correct zonal temperature inequal- 
ities. As can be seen from Fig. 11, the 
oven door opens to a horizontal position 
to form a loading platform. 

Heating is by 12 Inconel sheathed 
radiant elements, each rated at } kW. 
They provide adequate power to bring 
the oven to working temperature in 
approximately 30 minutes. When this 
temperature is reached, 5 kW are auto- 
matically switched off; the remaining 
4kW suffice to maintain the working 
heat level. Any drop in temperature 
through the introduction of a radiator 
core is automatically corrected by 
switching in other elements. A thermo- 
static controller and indicator maintains 
temperature within plus or minus 
5 deg F of the pre-set value. A low- 
rated rotary switch gives a choice of 
three power loadings so that the oven 
can be used with equal efficiency on 
the smallest and the largest radiator 
cores within the installation range, The 
average processing time is five minutes, 


The complete equipment described 
above is suitable for an output in the 
order of 50 complete cores per cight- 
hour day and it could quite well be 
used for large quantity production at 
economical cost. In developing this 
equipment, however, J. W. Lawrence 
Ltd. have been particularly concerned 
to cater for replacement work and this 
has meant paying regard to the needs 
of organizations requiring much smaller 
outputs than 50 per day. 

To meet the needs of such organiza- 
tions, Mark III equipment can _ be 
supplied in modified form. For 
example, the fin roller machine can be 
supplied without the cabinet, coil holder 
and motor drive. The machine can be 
mounted on a bench or in other suitable 
place to be driven by belt from an 
existing motor. 

Some operators may prefer to obtain 
tube strip in the tinned condition. They 
will not require the pre-tinning unit of 
the tube forming machine. In such a 
case, the coil holder will be mounted on 
a door at the end of the tube forming 
unit and will feed direct to the die 
block. Nor is the automatic cut-off 
necessary for small quantity replace- 
ment work. For such work it is 
probably more economical to run off 
tubes about 20 ft in length to be sub- 
divided into suitable lengths as 
required. 

This equipment is remarkable in that 
for a given capital outlay it will give 
an output that is economically com- 
parable with the output obtained by 
conventional methods, and at the same 
time it is also suitable for small quantity 
production. It should arouse particular 
interest in countries which are still 
being developed, where the conditions of 
service are such as to lead to consider- 
able demand for radiator replacements 
and which are far from the established 
sources of radiator manufacture. 
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COPY TURNING 


The New Herbert Carbitracer Lathe 


has recently been developed by 
Alfred Herbert Ltd., Coventry. 

It is designated the “ Carbitracer” 

lathe and is suitable for copy-turning 

shafts up to 6in diameter and 48 in 
long, using a workpiece or template as 

a master. The machine has the neces- 

sary rigidity to allow the full power of 

a 20 h.p. motor to be used. It will 

machine to a high order of accuracy 

and finish that will eliminate, or at least 
greatly reduce, subsequent grinding 
operations. Furthermore, it can be 
used economically on small batches. 

The outstanding features of 
machine are:— 

(1)The main saddle and copying 
mechanisms are above the work, 
thus eliminating swarf interference 
with the slideway and the sensitive 
profiling equipment. Swarf disposal 
is also effected with the maximum 
of ease. 

(2) Because of its simplicity, the 
machine is easily operated. 

(3) Set-up and change-over times are 
extremely low; it is merely neces- 
sary to set a single-point Ardoloy 
tool for diameter, a trip stop for 
length and a master for controlling 
the profile. 

(4) Metal can be removed at a very high 
rate. As a consequence, the heat 
generated is mainly dissipated 
through the chip, and the low 
temperature of the work and tool 
after machining eliminates the pos- 
sibility of distortion. 

As can be seen from Fig. 1, the bed, 
which is a very rigid box casting with 
internal cross ribs to resist bending and 
twisting stresses, is behind the work 


\* interesting copy-turning lathe 


the 


Fig. 1. 


and is mcunted on two sturdy cabinets. 
The left-hand cabinet carries the head- 
stock and feed drive gearing and also 
houses the main and blower motors. 
The bed slideways carry the saddle and 
its hydraulic mechanism, the template 
tailstocks, the recessing tool slides and 
the main tailstock. All the principal 
ways are hardened by the Herbert 
patent Flamard process. 

The headstock provides eight spindle 
speeds from 250 to 1500 r.p.m. Four 
speeds, 410, 530, 1160 and 1500 r.p.m., 
are obtained through sliding gears. A 
lever-operated friction clutch enables 
each of these four to be reduced instan- 
taneously (under cut if required) in the 
ratio 1-67:1. As a result two speeds can 
be used for any one set-up without it 
being necessary to stop the spindle. ‘The 
main spindle is mounted in ball and 
roller bearings and all gears are 
hardened and ground. All essential 
parts of the headstock are automatically 
lubricated by continuously filtered oil. 

Drive from the main 20 h.p. motor to 
the headstock is through vee ropes. 
Push buttons on the headstock provide 
for starting, stopping and inching. A 
plugging relay that is operated auto- 
matically when a push button is pressed 
ensures that the spindle is quickly 
brought to rest. All the electrical equip- 
ment is housed in the cabinet at the 
right-hand end of the machine. The 
push buttons on this cabinet control the 
blower motor and the hydraulic pump 
unit. The blower motor is for cooling 
the main motor to allow frequent 
stopping and starting without over- 
heating, an important factor when the 
machine is used for short time-cycle 
applications. An electrical interlock 


The new Herbert Carbitracer copy-turning lathe 


prevents starting of the main motor 
until the blower motor is running. 

Automatic feeds to the saddle are 
provided by sliding gears in the head- 
stock and a rotating screw which is 
covered by a sliding steel guard. Three 
rates are available, 60, 80 and 120 cuts 
per inch. Feed rates are selected 
through a small lever beneath the push 
button panel on the headstock. A safety 
slipping clutch is incorporated in the 
feed drive. In addition, the feed drive 
incorporates the Herbert Chiprupter, 
which allows the feed to be stopped 
momentarily as required to break long 
turnings into short safe lengths. 

There is automatic feed only towards 
the headstock. It is engaged and dis- 
engaged by a lever on the saddle. 
Automatic trip is provided by a collar 
that can be adjusted on a shaft on top 
of and parallel with the bed to trip the 
feed at the end of the cut. To reduce 
non-cutting times, quick power traverse 
is provided for the saddle. Hand 
traverse, which can be operated at 
either end of the machine, is available 
for setting-up. When the hand traverse 
is in use, the quick-power traverse 
cannot be engaged. 

An angular tool slide, see Fig. 2, on 
which the hydraulic cylinder and tracer 
unit is mounted, is carried on the saddle. 
This angular slide has rapid traverse in 
both directions. The tool slide carries 
a detachable tool post and is provided 
with vertical adjustment. A graduated 
dial reading to 0-00lin assists in 
accurate setting of the height of the 
tool from the work. There is an 
adjustable stop on the tool slide. 

A stop on the angular slide can be 
adjusted to limit the downward travel 


Fig. 2. The angular tool slide 
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of the slide. To simplify setting there 
is a graduated dial that reads to 0-002 in 
of vertical adjustment per division. 
This provision for limiting the down- 
ward travel allows parallel cuts to be 
taken before the tracer unit controls the 
movement of the tool slide. The angular 
slide returns to the fully-up position 
on the rapid reverse movement. 

Metrovick hydraulic profiling 
system is fitted. In operation, the 
angular slide rises and falls under the 
control of the tracer unit while the 
saddle traverses to the pre-set tripping 
point. The stylus bears lightly on the 
profile of the master and is attached to 
a pilot valve that controls the flow of 
the hydraulic oil to the operating piston 
and cylinder actuating the angular slide. 
The tracer is tipped with Ardoloy to 
give long life, and the tracer lever is 
mounted on ball bearings and _ is 
designed to ensure a sensitive motion 
even when traversed up to a square 
shoulder. A safety device is fitted to 
the tracer lever to prevent damage to 
the unit if the saddle is over-traversed 
in any direction. A manually-operated 
valve allows the tool to be withdrawn 
from the work whenever required. 
Because an angular slide is used, square 
shoulders can be copied. 

The hydraulic pumping unit is 
mounted on a bracket at the rear of 


JN the past, two-tone stoving of motor 

car bodies has been a difficult prob- 
lem because of the need to avoid dis- 
coloration of the lighter colour on the 
top half of the body.  Brigg’s Motor 
Bodies Ltd. have now overcome this 
difficulty in stoving the lower half of 
the Ford Zodiac by using Metrovick 
electric infra-red projectors that would 
give local heating only. 

A very durable synthetic enamel that 
requires a stoving temperature in the 
order of 200 deg F is the finish used on 
all Ford cars. Attempts at ordinary con- 


The hydraulic pumps and pipes are at the rear 
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the machine, see Fig. 3, so that it and 
the necessary flexible pipes are safe 
from possible damage by chips. Fig. 3 
also shows the two tailstocks on top of 
the machine bed for carrying the master 
template or work model. In_ this 
position there is virtually no chance 
that swarf will interfere with the contact 
between the stylus and the template. 
These tailstocks are adjustable along 
the bed, and each is provided with a 
clamping lever. The left-hand tailstock 
has a spring-loaded centre with screw 
adjustment, while the other has screw 
adjustment and a graduated dial for 
accurate positioning of the master. 
The centre of the right-hand tailstock 
also has vertical adjustment for setting 
the master in correct alignment. Models 
can be used for all copy-turning up to 
4in diameter. Above this size tem- 
plates are required. A template holder 
for mounting between tailstock 
centres is provided. 

The work tailstock is mounted on the 
vee slideways of the bed. It can be 
traversed along the bed by rack and 
pinion and securely locked in any 
position. The tailstock sleeve, which 
carries the running centre, is hydrauli- 
cally controlled, and the hydraulic 
pressure allows for work expansion. A 
non-return valve prevents prevsure fall 
in the cylinder should the line pressure 


TWO-TONE STOVING 


vection stoving resulted in the already 
stoved paint on the top section being 
heated again and becoming in any way 
discoloured. 

It was therefore decided to investi- 
gate the possibilities of localized radiant 
heat. Metropolitan-Vickers Electrical 
Co. Ltd. built a pilot plant large enough 
to accommodate a complete Zodiac 
body on its trolley. All Ford/Briggs 
colours were tested, since stoving times 
are sometimes affected by colour and 
some colours tend to have variations in 
shade if they are unevenly stoved. 


Fig. 4. The swarf truck is castor mounted 


fall. The running centre is mounted 
in an adjustable roller bearing and end 
thrust is taken on a bell thrust race. 

There are two forming or recessing 
slides. They can be positioned and 
locked on the same vee slideway as the 
hydraulic tailstock in position 
between the tailstock and the head- 
stock. Each slide carries a tool post 
and has horizontal screw adjustment for 
accurate tool setting. Vertical feed of 
the tool slide is obtained through a 
screw and bevel gearing and pilot 
wheel. A graduated dial provides for 
accurate control of depth of cut. An 
adjustable stop is also fitted to each 
tool post. Two adjustable vee rests are 
provided for supporting the work 
during loading 

The lathe can be supplied with either 
a work-driver of the driving-dog type, 
two carriers covering all sizes of bars 
up to 6 in diameter or a Coventry three- 
jaw chuck. In copy-turning it is 
essential that the chips fall freely away 
from the work and the tools, and on 
the Carbitracer lathe there is nothing 
to impede the fall away of chips. On 
high production lathes chip disposal can 
also be a problem, but on this lathe the 
chips fall clear of the machine into a 
large capacity swarf truck mounted on 
castors, see Fig. 4, so that accumulated 
swarf can easily be taken away. 


The tests were completely satisfac- 
tory and the pilot plant developed by 
the Metrovick engineers in conjunction 
with Brigg’s Motor Bodies Ltd. formed 
the basis for the oven and _ heating 
arrangement in the production plant 
which has been installed in a new paint 
shop specially constructed to deal with 
Zodiac bodies. 

In plan, the plant is “ L” shaped. It 
comprises a spray booth, flash-off 
section, stoving section and 6ft 
vestibules at each end. ‘The stoving 
time per body is 15 minutes. 
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GRADUATE COURSE 


Training for Potential Senior Technical Executives in Industry 


N the Mechanical Engineering 
[Peverimen at the University of 

Birmingham, a Graduate School has 
been established as an alternative to, 
but not a replacement of, the Research 
School which has existed for many 
years. The curriculum of the new 
School comprises formal lectures and 
laboratory work in a much wider range 
of topics than can be covered when 
interest is concentrated on a particular 
research investigation. 

In general, it is felt that full benefit 
from the course can only be derived by 
those who have attained some measure 
of responsibility in industry. It is hoped 
that the normal practice will be for 
firms to grant leave of absence with 
pay to selected employees for the 
period of University attendance and to 
accept responsibility for the payment 
of fees. Several leading companies 
have, in fact, adopted this practice and 
the graduates thus sponsored have 
varied in age from 24 to 30 years. 

The course, although nominally of 
one year’s duration, is so arranged as to 
necessitate only nine months full time 
attendance at the University. For the 
final three months, critical reports of 
the laboratory work carried out during 
the opening period are prepared in the 
students’ spare time. This arrangement 
is designed to reduce to a minimum the 
period that the students are seconded 
from industry, but it is considered that 
any shorter course of study could have 
little permanent value. Attendance at 
the University is required from early 
October to the beginning of the follow- 
ing July. The inclusive fee for the 
course is £71 1s. In certain cases where 
the student is not sponsored by a 
manufacturer, the University may con- 
sider applications for remission of this 
fee and, where essential, for the grant 


of a maintenance allowance during the 
period of attendance. 

Normally, the qualifications for 
entry are an Honours degree in mech- 
anical engineering plus a minimum of 
two, but preferably three or four, years 
of practical experience in industry. On 
completion of the twelve months 
course, successful candidates will 
qualify for the award of the degree of 
M.Sc. In special circumstances, 
applications for entry may be con- 
sidered from graduates in other sciences 
who have suitable engineering experi- 
ence, or from non-graduate engineers 
holding satisfactory alternative qualifi- 
cations. It will normally be necessary 
for non-graduates to spend two years 
in completing the course; the pre- 
liminary year will comprise lectures 
and laboratory work selected from the 
third and fourth year undergraduate 
syllabus. ‘The award to successful non- 
graduate engineers is the Diploma of 
Graduate Studies. 

Among the subjects on the curri- 
culum are thermo-dynamics and gas 
dynamics. The aim is at giving the 
student a thorough knowledge of the 
basic principles and theoretical argu- 
ments associated with a wide variety 
of advanced topics carefully selected 
as of potential value in the future 
development of the engine. 
Dynamics of machines is also studied. 
This part of the course is primarily 
concerned with torsional and flexural 
vibrations of all kinds, and their 
excitation and elimination in engines. 
Lectures on the subject of elasticity of 
materials cover a variety of analytical 
treatments for the calculation § of 
stresses in awkwardly shaped engine 
parts A typical example is the applica- 
tion of relaxation methods to a number 
of complex cases. 


A course of instrumentation and 
electronics is included in the curri- 
culum. It is almost entirely descriptive 
and run in close conjunction with the 
laboratory classes. The object is to 
introduce the student to a wide range 
of equipment, electronic and otherwise, 
for measuring and recording engine 
phenomena. It is also intended to 
promote a critical approach in the use 
of such instruments and emphasizes 
their respective potentialities and 
limitations and the precautions to be 
observed in their employment. The 
aim js not at producing electronic 
engineers but, by considering the 
underlying principles of a number of 
standard instruments, circuits and 
circuit elements, at removing that sus- 
picion with which many mechanical 
engineers regard electrical devices. 

Mathematics are included in the 
course to develop in the student a con- 
fidence and facility in techniques 
applicable to engineering problems 
rather than to attain a high standard 
of proficiency in mathematics. Ample 
opportunities are given for the use of 
calculating machines, and the emphasis 
is on effectiveness rather than on 
elegance of approach. Another subject 
studied is oil engine practice. Lectures 
on this subject are given by an eminent 
practising engineer engaged in the oil 
engine industry. They give an insight 
into the various applications of this 
type of unit, the factors influencing 
present and probable future trends of 
development and the potentialities of 
the oil engine in relation to other prime 
movers. Operational practice is also 
discussed. In all subjects of the curri- 
culum, frequent references are made to 
original papers so that the student 
leaves the course with a comprehensive 
bibliography on the topics covered. 


Apparatus for experimental work with gas turbine components on the Graduate Course at Birmingham University 


196 
i 


May 1954 


AUTOMOBILE 
ENGINEER 


THE CITROEN 2CV 


Part IIT. Some Comments on the Design of the Vehicle, with 
Particular Reference to the Chassis 


the engine design was discussed, it 

was stated that the power:weight 
ratio of the Citroén 2CV is low. In 
fact the figure as calculated from the 
kerb weight of the car is 18-35 b.h.p/ 
ton. As a result of this low ratio, the 
acceleration is poor and maximum 
speed is only approximately 40 m.p.h. 
The overall fuel consumption, however, 
is approximately 63-64 m.p.g. These 
comments on the performance are not 
intended to be taken as _ adverse 
criticism, for it must be borne in mind 
that this vehicle was designed as an 
economy car. In this respect, the car 
has been a great success in France 
where it probably has no equal in its 
class. 

The design is noteworthy for a 
number of original features and for the 
ingenuity displayed in solving the 
design problems, many of which are 
peculiar to this type of vehicle. For 
instance, both the head lamps are 
mounted on a horizontal tube which 
can be rotated by means of a control 
rod to adjust the angle of elevation of 
the beam from inside the car. This is 
necessary because the suspension lay- 
out is such that the attitude of the 
vehicle varies appreciably with the 
load. The horn button and lamp and 
dip switches are in a single unit on the 
steering column, and an ammeter is 
installed on the instrument panel. 
Although the windscreen wipers are 
powered by the speedometer drive, 
they can also be manually operated. A 
dip stick is employed instead of a 
petrol gauge. 


I: Part I of this article, in which 


SPECIFICATION 


TRANSMISSION: Single dry plate clutch, 
160mm diameter (6-3in). Overall 
gear ratios: top 5-7:1, third 7-5:1, second 
12-55:1, first 25-9:1, reverse 28-1:1. 
FINAL DRIVE: Spiral bevel, with a ratio 
of 3-87:1. Needle roller universal 
jointed shafts to the front wheels. 
SUSPENSION: Single leading arms 
on each side at the front and trailing 
arms at the rear. Coil type, compres- 
sion springs are incorporated in an 
interconnecting link between the front 
and rear arms on each side. 

SHOCK ABSORBERS: A dynamic ab- 
sorber of Citroén design mounted on 
each wheel hub. 

STEERING: Rack and pinion. 2} 
turns from lock to lock. Turning circle 
35 ft 6in to the left and 35 ft 3in to 
the right. 

BRAKES: Lockheed hydraulic leading 
and trailing shoe brakes at front and 
rear. Drum diameters: front 7-8 in, 
rear 7-87in. Shoe width 1-55 in. 
Shoe area: front 34-1 in®, rear 30-8 in?. 
TYRES: Michelin 125x400 mm. Pres- 
sure: front 14-25 Ibjin®, rear 15-75 
Ib/in®. Disc type wheel, secured to the 
hub by three bolts. 

DIMENSIONS: Wheelbase 7 ft 9-?; in, 
unladen. Track, front and rear 
4ft 1%in. Ground clearance 7% in. 
Overall dimensions: length 12 ft 43 in, 
width 4ft 10% in, height 5ft 3 in. 
Kerb weight 1,100 Ib. Unladen weight 
distribution: front 58-8 per cent, rear 
41-2 per cent. 


tool kit. 


and the bonnet 


A radiator muff is supplied in the 
The battery carrier is tinned 
treated with anti- 


corrosive paint in the areas adjacent to 
the battery. There are towing eyes at 
the front and the rear of the chassis, 
and the spare wheel is housed between 
the frame side members so that the 
luggage capacity in the boot is as large 
as possible and the floor is relatively 
flat. However, it is necessary to 
unload the luggage to remove this 
wheel. 

Felt covered ducts carry warm air 
from behind the engine cylinders to 
the dash. Among the other amenities 
provided in the body is a ventilator 
extending the whole width of the 
vertical portion of the scuttle immedi- 
ately below the windscreen. This 
ventilator may be opened or closed at 
will and is fitted with a gauze to 
prevent flies from entering the body. 
A cabriolet type hood is fitted. It may 
be rolled back to uncover only the 
front portion of the roof, or it can be 
rolled back further to a_ position 
immediately above the rear light. An 
extension of this cover is used to serve 
as a boot lid. The lower half of the 
window on each of the front doors is 
hinged horizontally; a rubber clip at 
the top of the door, which can be seen 
in the accompanying illustration of the 
complete vehicle, can be used to hold 
it in the open position. 

In general, the body panels are of 
simple form so that wear of the press 
tools is reduced to a minimum. More- 
over, since most of the panels are 
relatively flat, repair to damage done 
during service should be easy. As can 
be seen in the accompanying illustra- 
tion showing the seating arrangement, 


On the Citroén 2CV, the lower halves of the front door lights are hinged at their upper horizontal edges and can be retained in the open 
position by a rubber clip at the top rearmost corners of each door 
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a tubular framework is used to support 
the panels. There has been no attempt 
to conceal spot welding where to have 
done so would have increased produc- 
tion costs. 

The seats are exceptionally com- 
fortable for this class of car. They 
might be described as a cross between 
the bench and bucket types. The two 
front seats are formed by a single 
tubular structure based on three ver- 
tical longitudinal frames, one on each 
side and another midway between 
them. These three support the seat 
and squab frames, which carry rubber 
strips, in tension, with a canvas overlay. 
The rubber deflects to conform to the 
shape of the body and thereby gives a 
degree of support similar to that 
afforded by a bucket type seat. Because 
of the extreme softness of this arrange- 
ment, the passengers are well insulated 
from engine vibration and road shocks 
too severe to be adequately dealt with 
by the engine mountings and suspen- 
sion system. A peg, welded under the 
lower horizontal member of each side 
frame of the seat, is bent forwards at 
right angles and registers in one of five 
holes punched in a row in the side 
frame of the chassis. These five holes 
are provided for adjustment of the seat 
position. The rear seats are similar to 
the front ones except that they are 
mounted on a raised platform and the 
lower ends of the three frames form 
legs instead of being joined by hori- 
zontal members. ‘These ends register 
in holes in the platform, and the seat 
is secured by a quick-release catch on 
the rear leg of the centre frame. 
Collars are welded round the legs to 
act as stops to limit the depth of 
engagement of the legs in the holes. 


Clutch 
The clutch is unusual in that instead 
of being housed in a dished pressed- 
steel casing, it is in the cupped flywheel, 
the rear of which is closed by a steel 
plate secured by ten 6mm diameter 
set bolts. A fairly conventional centre 
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The cross shaft of the clutch withdrawal mechanism is retained in the 
bellhousing by a circlip 


plate, faced on each side with a 160 mm 
diameter friction lining, is employed. 
The centre of the plate is dished to the 
rear and riveted to a splined hub 
carried on a shaft overhung from the 
final drive unit. 

Six pressure springs are employed. 
Their free length is 33-7mm, and 
under a load of 25-27 kg the length is 
25mm. These springs are housed in 
flanged thimbles in holes in the rear 
cover, and bear against the presser 
plate. The rear cover and presser plate 
assembly is held together by three 
special bolts with round heads counter- 
sunk in the front face of the plate, and 
the threaded ends of the bolts are 
passed through holes in the ends of the 
three withdrawal levers. A coil spring 
is fitted round the shank of each bolt 


between the rear face of the presser 
plate and the withdrawal lever. The 
hole in the end of each withdrawal 
lever has two small slots diametrically 
opposed on each side of its periphery. 
Two projections on the nut that holds 
the assembly together register in these 
slots and the end of the bolt shank has 
a screw-driver slot cut in it, so that 
adjustment to compensate for wear of 
the thrust ring is easily effected. 

Each withdrawal lever is pivoted on 
a two-pronged lug pressed ‘back from 
the rear cover. The prongs register in 
two slots punched in the lever. An 
open ended slot is cut in the inner 
end of the lever. In it is registered a 
tongue projecting from the front face 
of the circular plate, on the rear of 
which bears the carbon-type thrust 


The seat squabs and cushions are relatively thin and therefore leave the maximum possible 
amount of space for occupation by the passengers; at the same time, they are exceptionally 
comfortable 
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The circular plate is retained by 
three radially disposed hairpin-type 
springs, with looped inner ends which 
register in tangential grooves in lugs 
extended radially from its periphery. 
These springs are coiled near their 
outer ends which are sprung into holes 
in the rear cover. 

The clutch control lever, its spindle 
and the two levers carrying the 
trunnion housing for the carbon-type 
thrust bearing are supplied in one 
piece. Assembly into the bellhousing 
is an unusually simple operation. The 
right-hand end of the spindle is 
shouldered to form a journal that is 
carried in a hole in the bellhousing. At 
the other end, the journal is formed by 
the boss of the control lever. A slot 
is machined horizontally from the front 
face of the bellhousing and breaks into 
the hole in which this boss is carried. 
The slot is of such a width that the 
spindle can be passed into it from the 
front; when this has been done, the 
spindle is moved to the right so that 
the boss on the left and the shouldered 
end on the right enter their bearings. 
The assembly is retained oy a circlip 
in a groove round the right-hand end 
of the spindle. 

On the ends of the two pendant 
levers on this spindle are semi-circular 
housings for the trunnions on each side 
of the carbon thrust bearing. Each of 
these trunnions is retained in_ its 
housing by a spring clip, and the two 
assemblies are 
carried in cradles 
at the pendant 
ends of a forked 
lever. This lever 
is centrally pivoted 
on a 9mm dia- 
meter spindle; at 
its other end is 
the compression 
coil spring that 
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acts on the lever to return the bearing 
clear of the thrust plate when the 


clutch is engaged. The spindle is 
located by a set screw in the lever, the 
end of the screw registering in a 
groove round the centre of the spindle. 
This method of holding the carbon 
thrust bearing appears to be rather 
insecure, but it apparently is  satis- 
factory and has been adopted because 
of the restricted space available in front 
of the trunnions. 


Gearbox 

As is usual with front wheel drive 
arrangements, the final-drive unit is 
between the ergine and the gearbox. 
The drive is transmitted to the main- 
shaft by a long primary shaft, and the 
crown wheel of the spiral bevel, final 
drive unit is integral with the layshaft. 
Thus, all gears are indirect. The ratios 
are: top 1-474:1, third 1-94:i, second 
3-24:1, first 6-69:1, and reversc 7-26:1. 
All four forward speeds are engaged 
through synchro units and helical gears 
are employed for all except the first and 
reverse trains. 

A common casing is employed for 
the final drive and gearbox, so the same 
lubricating oil is used for both. 
Mobiloil GX is recommended, and the 
capacity is 2-2 pints. The casing is in 
three pieces. The main part of the 
box is divided vertically in the plane 
containing the axes of the final drive 
shafts. Integral with the front portion 
is the bellhousing, which does not 
totally enclose the flywheel, but extends 
above and below it and is in effect a 
large bracket by means of which the 
transmission unit is attached to the 
engine. This leaves part of the flywheel 
and ring gear exposed so that, when 
the engine is running, care must be 
taken to avoid getting clothing, etc., 
caught by the rotating parts. 

The front and intermediate portions 


of the casing are held together by eight 
Four of 
diameter and are arranged two at the 
top and two at the bottom, and the 
remaining four are 10 mm diameter and 
are positioned two 
immediately above and below the bear- 
ing supporting the final drive shafts. 
All the studs are carried in the inter- 
mediate portion of the box. 
portion is littke more than a cover on 
the back of the gearbox. 
also locates the two-row ball bearing 
that carries the tail end of the main- 
shaft, and the turret housing for the 
gear shift control is bolted on the top 


studs. 


of it. 


As has already been stated, the drive 
is transmitted from the clutch to the 
gearbox by a long primary shaft. 
the front end of this shaft are the eight 
splines ti.at transmit the drive from the 


these 


on 


are 


However, it 


centre plate of the clutch. 


these is an oil return scroll working in 
a bore in the front wall of the box. 
Immediately to the rear of this is a ball 
bearing also housed in the front wall. 
The bearing is inserted from the rear; 
its outer race is 
shoulder in the housing, while its inner 
race bears against a collar machined 
integrally with the shaft. 

A thread is machined on the peri- 
collar. 
appears to be incorporated so that the 
nut securing the rear bearing can be 
used as an extractor for the inner race 


phery of this 


of the bearing. On 
assembly, the nut 
is screwed past 
this collar and 
then slid along 
the waisted por- 
tion of the shaft 
and screwed on 
to the thread at 
the rear. It pulls 
the inner race of 


Synchro units are employed on all four forward speeds 


located 
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A single dry plate clutch is housed in the cupped cast iron flywheel 


the rear ball bearing against the 
primary gear, which has 19 teeth, and 
which is formed near the tail end of 
the shaft. 

Location of the whole primary shaft 
assembly is effected at the outer race 
of the bearing which is housed in the 
intermediate web dividing the gearbox 
from the final drive casing. A snap 
ring in a groove round the periphery 
of the outer race is located against the 
front face of the web, and the whole 
assembly is secured by means of a ring 
on which are two diametrically opposed 
lugs drilled for two set-bolts screwed 
into the web. These set-bolts pull 
the ring against the outer race. 

A short extension of the shaft behind 
the primary gear is counterbored for 
the needle roller bearing that carries 
the front end of the mainshaft. This 
bearing is retained in its housing by a 
circlip in a groove in the bore. The 
rear end of the extension of the 
primary shaft has twelve splines 
machined on it in groups of four, and 
the centres of the groups are spaced 
120 deg. apart. Between each group 
is a space, the width of which is 
approximately equivalent to that 
occupied by two teeth. Immediately in 
front of the splines is a groove cut 
round the shaft, and behind this is a 
collar in which three slots are cut. 
These slots are in line with the gaps 
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The striker lever is spring-loaded into its central position, and a peg inserted from the rear 


between the groups of four splines. 
This arrangement on the end of the 
primary shaft forms the inner member 
of the synchro mechanism for the 
third-speed gear. 

The cone ring has three internal 
splines, or teeth, spaced 120 deg apart 
and it rides with its teeth in the spaces 
between the groups of four splines 
already mentioned. When the gear is 
selected, the cones are engaged and the 
cone ring is slid forwards. However, 
a spring ring of semi-circular cross 
section, interposed between the three 
teeth and the slotted collar, temporarily 
prevents it from crossing the groove 
in the primary shaft extension. The 
leading edges of the three splines are 
chamfered so that they can compress 
the ring into the groove and ride over 
it into the three slots in the collar. One 
end of the spring ring is turned to the 
rear between two of the splines on the 
primary shaft extension. Initially, the 
resistance offered by the spring ring to 
the axial motion of the cone ensures 
that the outer cone, which is housed in 
the sliding member, is fully engaged to 
effect synchronization; the final axial 
motion of the internally splined sliding 
member locks together the mainshaft 
and primary shaft. This type of 
synchromesh mechanism is used for all 
four speeds, but there is no spring ring 
in the synchro arrangement serving 
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of the gearbox ensures that the gears can only be selected in the correct sequence. An 
unusual type of three-ball gear interlock mechanism is employed 


bottom gear. The reason for this will 
become apparent later. 

The bronze outer synchro cone is 
riveted in a counterbore in the front 
end of the sliding member. When it is 
withdrawn it comes up against a snap 
ring in a groove round the rear of the 
inner cone ring, which it pulls out 
of engagement. A _ similar synchro 
arrangement, for second-speed gear, is 
incorporated in a counterbore at the 
rear end of the sliding member which 
is, of course, splined on the mainshaft. 
Round that end is the channel for the 
selector fork. This channel is screwed 
on and tightened against a set of 
splines for another sliding member, 
which is carried on the periphery of 
the one just described. The reason for 
screwing on the channel for the 
selector fork is, of course, that the 
splines could not otherwise be 
machined in the limited space available. 

On the outer sliding member are the 
33 teeth of a straight spur gear and 
the channel for the selector fork for 
first- and reverse-speeds. Housed in 
its front end is the cone ring for the 
first-speed synchro mechanism. This 
mechanism is the same as the one 
previously described for fourth-speed 
gear except that there is no spring ring. 
The ring is omitted because, if it were 
not, there would be a danger of the 
inner and outer sliding members 
moving forward simultaneously. Once 
the initial motion of the outer member 
has taken place, and the interlock 
mechanism between the selector rods 
has come into action, there is no longer 
any danger of the centre portion 
sliding forward and fourth and bottom 
gears being engaged simultaneously. 
The reason why the somewhat unusual 
practice of incorporating a synchro 
mechanism for bottom speed has been 
adopted is evidently because the 
vehicle has such a low power:weight 
ratio that a change down into bottom 
is frequently necessary to ascend steep 
hills. 

Floating on the mainshaft, immedi- 
ately behind the splines for the two 
sliding members of the synchro units, 
is the helical second-speed gear. This 
gear has 25 teeth and it meshes with 
the 22-toothed, rear pinion of the lay- 
shaft cluster. The splines, groove 
and collar of the syncho mechanism are 
machined round its forward extended 
boss. A nut on the rear end of the 
mainshaft is tightened against an 
assembly comprising the speedometer 
gear, a conical distance piece, the two 
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inner races of a two-row ball bearing, 
and a 16-toothed helical gear which is 
splined on the shaft. This gear is 
pulled against a shoulder on the shaft, 
and a distance tube is interposed 
between it and the floating, second- 
speed gear. It is in constant mesh with 
a 16-toothed gear splined on the lay- 
shaft and transmits the drive for all 
speeds except top. The whole main- 
shaft assembly is located by a flange 
round the rear end of the outer race 
of the rear bearing, which is clamped 
between the rear cover and the end 
wall of the gearbox. 

The rear end of the layshaft is 
carried in a two-row ball bearing, the 
two inner races of which are pulled by 
a nut against the splined-on gear. This 
gear, in turn, is pulled against a 
shoulder on the shaft. The flanged 
outer race is retained by a plate 
secured by four 7mm diameter studs 
in the rear wall of the box, against 
which it clamps the flange. Machined 
on the periphery of a forward extension 
of the boss of the gear are the splines, 
groove and collar round which is the 
inner cone of the fourth-speed synchro 
mechanism. The phosphor bronze 
outer cone differs from those in the 
other synchro units in that, instead of 
being riveted to the sliding member, 
it is pressed into it. 

A groove for the selector fork is 
machined on the sliding member, 
which is carried on an_ externally 
splined rearward extension of the 
layshaft cluster. From the illustration, 
it can be seen that this sliding member, 
when in the disengaged position, is 
accommodated partly in an annular 
cavity in the rear face of the pinion on 
the end of the layshaft cluster. This 
method of economizing in overall 
length has also been employed on the 
mainshaft gear that meshes with this 
pinion. 

The layshaft cluster is carried on 
two phosphor bronze bushes, one at 
each end. That at the front is 24mm 
inside diameter by 25-9mm_ outside 
diameter by 18-5mm long, while the 
bush at the rear is 20mm _ inside 
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diameter by 21-9mm outside diameter 
by 225mm long. They are lubricated 
through radial holes in their housings. 
Two thrust washers are employed, one 
between the rear of the cluster and the 
layshaft gear, and the other between 
the front of the cluster and the two- 
row ball bearing supporting that end 
of the shaft. There are four gears on 
the cluster, the rearmost one, as has 
already been mentioned, has 22 teeth 
and is part of the second speed pair. 
The next has 13 teeth and is a straight 
spur gear for reverse. In front of that 
is a 14-teeth straight spur gear for first- 
speed, and at the front end of the 
cluster is a 28-teeth helical gear that is 
in constant mesh with the primary 
pinion. 

Between the rear end of the cluster 
and the spiral bevel, final-drive pinion 
is the inner race of the two-row ball 
bearing, already mentioned. The outer 
race of this bearing is floating in its 
housing in the intermediate web of the 
gearbox. Adjustment of the axial 
position of the shaft, that is, of the 
meshing of the crown wheel and 
pinion, is effected by shims interposed 
between the inner race of the rear ball 
bearing and the gear in front of it. 

The reverse idler has 20 teeth and 
is carried on two bronze bushes round 
a 12mm diameter by 69mm _ long 
spindle mounted in two bosses in the 
casing. Both bushes are 12 mm inside 
diameter by 17mm outside diameter 
by 12mm long. They are lubricated 
through a hole drilled axially in the 
spindle to communicate with a radial 
duct through which the oil is fed to the 
space between them. A dowel ended 
bolt is screwed into a casing and 
registers in a groove near the end of 
the spindle to locate it axially. 

Carried in the top of the box are the 
three selector rods. A conventional 
spring-loaded ball arrangement, housed 
in vertical drillings in the rear wall of 
the gearbox and final drive casing, 
engages in a groove beneath each rod 
to form the gear lock mechanism. The 
gear interlock mechanism is housed in 
the intermediate web of the box. It 


consists of two balls in the spaces 
between the rods and a third under- 
neath the centre one. The balls 
between the rods register in grooves 
in the sides of the rods, while the third 
is spring-loaded into a groove under 
the centre rod. The relative dimensions 
of the grooves and balls are such that 
when the centre rod is moved axially 
to select a gear, it forces the balls on 
each side of it into the grooves in the 
side rods. On the other hand, when 
one of the side rods is moved, it forces 
the adjacent ball into engagement with 
a groove in the centre rod. Although 
there is no positive means of prevent- 
ing the two side rods from moving 
together, there is no reason why they 
should do so, since the striker cannot 
engage more than two forks simul- 
taneously. 

The striker forks are formed integ- 
rally on the rear ends of the rods which 
overhang into the rear cover of the 
gearbox. A casting bolted on top of 
this cover houses the striker lever at 
the base of the gear shift control. A 
conventional ball-and-socket mounting 
is employed for this control; the ball is 
spring-loaded upwards into its socket. 
Spring-loaded plungers on each side 
of the striker lever preload it to the 
central position. A peg inserted from 
the rear of the cover forms a baulk 
stop to prevent movement of the lever 
directly from the first- and reverse- 
speed fork into the top-speed one, and 
vice versa. This peg is of such a length 
that it is necessary to change into 
third-speed before moving into 
fourth and back again into third- 
speed before engaging second-speed. 
The selector forks for fourth-, third- 
and second-speeds have split bosses 
through which the rods are threaded 
and they are each clamped by a 7mm 
diameter set screw. The fork for 
reverse- and first-speeds is similarly 
mounted on the rod, but it is secured 
by two 7mm diameter set screws. 

At the upper end of the gear shift 
lever is a fork-end in which a cranked 
rod is pinned. From the fork-end, this 
rod is extended a short distance to the 


From these diagrams, the torque path through the gear trains for all four forward speeds and reverse can be seen 
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rear; it is then bent downwards and 
again to the rear where it is carried in 
an almost horizontal tube mounted 
under the dash. The other end of the 
rod where it protrudes from the end 
of this tube is bent up and the control 
knob is screwed on to it. Thus, 
because of the cranked shape of the 
rod, movement of the control knob 
from side to side shifts in the same 
sense the lever mounted on top of the 
gearbox. Similarly, pull and push 
motions applied to the knob move the 
gear lever backwards and forwards. 


Final drive 


A final-drive unit of simple design 
is employed; it is housed in a casing 
that is divided in the transverse, ver- 
tical plane in which are the axes of the 
fixed portions of the half shafts. The 
swinging portions of the half shafts are 
inclined rearwards so that the sus- 
pension cross-tube can pass behind the 
gearbox. A final drive ratio of 8:31 
has been adopted. 

The crown wheel is spigoted on the 
left-hand side of the one-piece 
differential cage. It is secured by six, 
10mm diameter set bolts fitted with 
one locking plate to each pair of bolts. 
One of these bolts has a dowel exten- 
sion on the end of its shank. This 
extension registers in a hole in the 
12mm diameter spindle for the two 
differential pinions. 

Two flats are machined on the peri- 
phery of the spindle to feed oil 
outwards into the journal bearings of 
the pinions. These pinions each have 
10 teeth and their flat outer faces bear 
directly on the cage. The differential 
wheels have 16 teeth and 8 internal 
splines. On the left-hand side, the 
28mm diameter by 20mm long boss 
of the differential wheel is carried in 
the boss of the crown wheel, while 
that on the right is in the cage. The 
flat outer faces of the differential gears 
bear at one side on the crown whecl 
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and at the other, on the cage. 

Two taper roller bearings, each 
housed in the two parts of the final- 
drive casing, carry the final-drive gear 
assembly. The inner race of the bear- 
ing on the left is on the shouldered 
end of the crown wheel boss, while the 
bearing on the other side is similarly 
located against a shoulder on _ the 
differential cage. Adjustment of the 
preload of these bearings is effected by 
shims interposed between the outer 
races and the castings that form the 
back plates of the front brakes. The 
bearings for the half shafts are housed 
in these castings, which are spigoted 
into the final-drive casing and secured 
by six 7mm diameter studs and nuts 
locked by spring washers. 

The inner ends of the half-shafts are 
splined into the differential wheels, 
while each outer end is carried in a 
single-row ball bearing. A ring nut 
screwed into each housing from the 
inner end pulls the outer race of the 
bearing against a shoulder in the 
casting. This ring nut is slotted to 
receive a locking peg driven through 
a hole in the casting. Another nut is 
screwed on to the half-shaft to pull 
the inner race of the bearing against a 
shoulder on the shaft. Immediately 
outboard of this shoulder is a lip-type 
oil seal, that bears on the shaft, and 
which is assembled into its housing 
from the outer end. A fork of the 
universal joint is formed on the outer 
end of the half-shaft. A thrower ring 
is machined round the base of the fork. 
It is completely enshrouded by a 
channel-section ring pressed on to the 
oil seal housing. Thus, any lubricant 
leaking past the seal is thrown into 
this ring, at the bottom of which is 
fitted a pipe that drains it away through 
a hole in the brake back-plate. A 
shouldered flange is formed immedi- 
ately outboard of the thrower to carry 
the spigoted-on brake drum secured 
by four studs and nuts. 
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A conventional, spiral bevel, final drive unit is employed 
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A spring-loaded plunger forces the rack into 
engagement with the pinion on the lower 
end of the steering column 


Conventional, needle-roller-bearing 
type universal joints are employed at 
both ends of each swinging half shaft. 
It was noi considered necessary to use 
constant velocity joints for this vehicle, 
because of its low-rated engine and 
limited maximum speed. The sleeve 
of the sliding joint is incorporated with 
the outer fork of the inner universal 
joint. One of the forks of the outer 
universal joint is formed integrally with 
the inner member of the sliding joint 
and the other is on the 28 mm diameter 
splined driving shaft. This shaft is 
threaded at its outer end for the cas- 
tellated nut that pulls the wheel hub 
on to it. 

A two-row ball bearing with a single 
outer race and two inner races is 
carried round the inboard end of the 
hub. The inner races of this bearing 
are clamped between a shoulder on 
the hub and the fork of the universal 
joint on the driving shaft. Its outer 
race is pulled against a shoulder in 
the swivel-pin carrier forging by 
means of a ring nut screwed into the 
forging from the inner end. This ring 
nut also acts as the housing for the 
lip-type oil seal at that end. The oil 
seal bears on a collar, formed round 
the driving shaft, adjacent to the fork 
of the universal joint. Another lip- 
type oil seal is inserted from the other 
end into the swivel pin carrier forging 
and bears on the wheel hub. Outboard 
of this seal, the hub is flanged and 
carries the three 12 mm diameter studs 
that secure the wheels. 


Swivel pin assembly and 
steering system 

The 17mm diameter swivel pin is 
carried in two knuckles on an extension 
of the forging that forms the housing 
for the wheel hub and driving shaft 
assembly. The lower bearing bush is 
17-062 mm inside diameter by 21 mm 
outside diameter by 33mm long, and 
the upper bush is of the same dimen- 
sions except that its length is 19mm. 
Both are of phosphor bronze. They are 
spaced approximately 64mm apart, as 
measured between the adjacent ends 
of the bushes. A small forged boss 
between the two knuckles is spigoted 
and welded in the end of the tubular 
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A tube carried on the end of the rack houses the ball and socket joint on the inner ends 
of the steering rod 


suspension arm. Between the lower 
face of the boss and the upper face of 
the lower bearing knuckle is a shrouded 
three-washer type thrust bearing. The 
outer pair of washers are of steel and 
the centre one of bronze. 

A pressed-in domed cap seals the 
upper end of the top knuckle. The 
lower end of the bottom knuckle is 
sealed by a bolted-on steel plate and a 
joint washer. In the centre of this plate 
is a grease nipple. The lubricant is 
passed from the nipple up an axial hole 
in the swivel pin and through radial 
holes to the bushes. In some models, 
one radial hole serves each bush; in 
others two are provided. One end of 
the steering lever registers in a slot in 
the top of the forging that carries the 
wheel hub assembly. It is held down in 
the slot by two 7mm diameter bolts. 
The other end of this lever forms the 
centre component of a ball-and-socket 
joint. The halves of the spherical bear- 
ings in the socket are spring loaded to 
provide self-adjustment for wear. 

The steering arrangement is a con- 
ventional rack-and-pinion layout with a 
three-piece track rod. However, the 
centre member, which is formed by a 
short length of the rack, is so small that 
the geometry is virtually the same as 
that of a two-piece track rod system. 
At the outer end of each of the two 
rods is the ball-and-socket joint men- 
tioned in the previous paragraph. An 
eye in the inner end of each rod carries 
a ball fitting for another ball-and-socket 
joint. The ball is on a stem tapered and 
keyed into the eye and retained by a 
slotted nut, and two diametrically 
opposed flats are machined on it, so that 
it can be passed through a relatively 
small slot in the front face of the socket. 
The socket is a tube spun over a head 
up-ended on the rack, and is self- 
adjusting for wear. 

Assembled into the end of the tube, 
in the following order, are: a distance 
tube that separates the end of the rack 
from one half of the left-hand spherical 
bearing, which is placed in position 
next, then the ball fitting is inserted 
through the slot in the front of the tute. 
Next, the other half of the socket 
bearing is assembled into the tube, 
followed by a compression spring 
inside a distance tube, and then half 
of the right-hand spherical bearing. 
The ball fitting on this side is inserted 
through another slot in the tube, and 
finally, the other half of the bearing is 
inserted, and a cupped end-cap is 
screwed in and locked by a split pin. 

The rack-and-pinion assembly is 


housed in the cross-tube that carries 
the pivots of the suspension arms. 
Bolted inside the front of this tube is 
a pressed steel housing for the ball and 
socket end of the rack. A spherical 
bearing-ring is riveted round the 
socket tube to reduce the friction 
between it and the pressed steel hous- 
ing. During assembly, the rack is 
passed through a slot in the front face 
of the cross-tube. This slot also pro- 
vides the necessary clearance for the 
ball fittings to move from side-to-side 
with the rack. It is closed by a plate 
that is mounted on and moves with the 
ball fittings. This 
plate is spring 
loaded against the 
cross - tube. The 
other end of the 
rack is, of course, 
carried in the 
pinion housing 
which is welded 
inside the  cross- 
tube. 

A spring-loaded 
plunger underneath 
the rack forces it 


into engagement 
with the pinion, 
which has_ seven 


teeth of helical 
form. This plunger 
is retained in its 
housing by a 
cupped plug that is 
screwed and 
locked by a split 
pin. Two bearings 
support the pinion 
shaft, which is only 
107 mm long. The 
lower bearing is of 
the bush type and 
is 95mm _ inside 
diameter by 17 mm 
long. A domed, 
steel plug is pressed 
into the bottom 
end of its housing 
to retain the lubri- 
cant and keep out 
the dust. The 
upper bearing is of 
the ball type. Its 
outer race is 
retained the 
housing by a ring 
nut, and the inner 
race is formed by a 
groove round the 
shaft. A felt sealing 
ring in a cupped 
shroud is housed 
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in the ring nut. Immediately above 
this, the shaft is splined into the tubular 
steering column. Axial location is 
effected by a bolt clamping a split ring 
round the tube. The shank of this bolt 
registers in a groove round the splined 
portion of the shaft. 

The principal dimensions affecting 
the front suspension and steering are 
as follows. A _ swivel pin angle of 
54deg has been adopted. In the un- 
laden position the castor angle is 14-85 
deg, and with two people in the front 
seats it is 22-45deg. On the vehicle 
from which these measurements were 
taken, the camber angle was different 
on each wheel. It was +0-5 deg on 
the off side and + 0-8 deg on the near 
side with the vehicle’unladen; but with 
two people in the front seats it was 
+ 0-8 deg on the off side and + 0-5 deg 
on the near side. The toe in was } in 
with two people in the car, and at full 
bump it was }s in, while at full rebound 
there was a }!1n toe out. From lock 
to lock, the movement of the steering 
wheel was 2} turns. The turning circle 
was 35 ft 6in to the left, and 35 ft 3 in 
to the right. 


The ae arm registers in a slot machined on the upper face 
of the swivel pin and wheel carrier forging 
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Suspension 

The suspension system comprises 
four bell-crank levers mounted one on 
each end of two tubular cross members 
bolted on top of the frame. Each lever 
has two arms, one long and one short. 
The long ones on the front pair extend 
forwards and those on the rear pair 
extend backwards to carry the wheels. 
All four short arms extend downwards 
and each makes an angle with the long 
one of appreciably more than 90 deg. 
The two short members on each side 
are interconnected, and the main sus- 
pension coil springs are incorporated in 
the interconnecting links. Thus, when 
the front wheels ride over a bump, the 
motion is transmitted through the bell 
cranks and links to raise the rear end 
and so reduce pitching. Unequal 
weight distribution between the front 
and rear of the vehicle tends to make 
it settle down at one end. To counter 
this, that is, to centralize the system, 
an additional pair of springs is fitted 
on each side, where they are mounted 
on the ends of the housings for the 
main suspension springs. 

On each side of the vehicle is the 
assembly comprising two centralizing 
springs and two coil-type suspension 
springs in a large diameter tubular 
housing. The centralizing springs are 
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of the conical volute-type and they are 
carried in the outwardly cupped end 
plates of the housing. All the springs 
are in compression. The free length of 
the front coil spring is 195mm and 
that of the rear one is 170mm. When 
fitted, their overall length, together 
with the spring retainers between them, 
is 417mm. Both springs have an 
overall diameter of 100mm; the wire 
gauge of the front one is 14-4mm and 
that of the rear is 15-2mm. The front 
springs have eight coils, and the rear 
ones seven. At the front, the volute- 
type spring has a free length of 64mm 
and the length of that at the rear is 
38 mm. 

On each side of the vehicle, the tie 
rods interconnecting the front and rear 
bell cranks are passed through holes in 
the centre of the end plates of the 
cylinder, and their inner ends are 
secured to piston-type retainers which 
seat on the inner ends of the main 
suspension coil springs. The outer 
ends of these two coil springs bear 
against the end plates of the housing, 
and the apex of each centralizing spring 
bears against a shoulder on a_ tube 
mounted on a bracket on the frame side 
member. This tube extends through 
the hole in the end plate to locate the 
whole assembly radially. 

This arrange- 
ment appears effec- 
tively to counter 
any tendency to 
pitch, Friction 
dampers at the 
pivots of the bell 
cranks further 
assist in reducing 
pitching, but it 


would appear that 
the primary func- 
tion of these dam- 
pers is to reduce 
the amplitudes of 
the low frequency 
vertical oscillations 


Bouncing and pitching motions of the sprung mass are damped by 
a friction disc assembly fitted to the pivot bearing on each 


suspension arm 


This arrangement of the petrol tank, spare wheel and suspension 
system leaves the maximum possible amount of space in the boot 


available for luggage 


of the sprung mass. 
Resonant vibra- 
tions of the sprung 
mass further 
discouraged by the 
variable rate 
obtained with the 
bell crank geo- 
metry. 

The tubular 
arms of the sus- 
pension units are 
each welded to a 
sleeve that forms 
the housings for 
the pivot bearings. 
This sleeve is 
fabricated from 
three pieces com- 
prising a tube with 
two cuffs welded 
round its ends. The 
inner peripheries 
of the cuffs are 
shouldered to form 
the housings for 
the outer races of 
the two _ taper- 
roller type, pivot 


=| = 


A dynamic absorber is fitted to each wheel 
carrier forging 


bearings. ring nut on_ the 
end of the tubular cross member 
is tightened against the inner race 
of the outer bearing and pulls the 
whole assembly against a collar on 
which are two lugs for the 10mm 
diameter bolts which secure the cross 
member to the frame. Felt grease-seals 
are fitted in each end of the bearing 
housings. The seal at the outer end is 
round the ring nut, while that at the 
inner end bears on the collar on the 
cross tube. 

Wheel hop is countered effectively by 
dynamic absorbers mounted vertically 
one on each wheel hub. Each of these 
absorbers is in a sealed tubular housing, 
about 1l}in long by 3}in outside 
diameter. A false base 1s pressed on the 
lower end of the housing to protect it 
against damage when passing over 
exceptionally rough terrain. Inside the 
unit, a simple mass-spring system is 
installed. The lower end of the spring 
is carried in a ring, the inner periphery 
of which is grooved to receive it. A 
flange round the outer periphery of 
this ring is clamped between the bottom 
of the tubular housing and its end 
cap. 

The mass is rather more than 5 in 
long. Its upper end is coned so that, 
when jt is at the top of its travel, it fits 
in the domed cap at the upper end of 
the tubular housing. The periphery 
of the upper end of the mass is mach- 
ined for a length of about 1} in from 
the top so that, except where it is 
relieved by an annular space around it, 
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The suspension springs on each side are mounted in tubular housings which in this chassis 
have been sectioned for display purposes 


about { in wide, it is a running fit in 
the cylinder. A piston ring, the prin- 
cipal function of which is to centralize 
the mass, is fitted in a groove cut in the 
centre of the base of the annular space. 
It would appear that this space is in- 
corporated to reduce the area of con- 
tact and therefore the drag between 
the mass and jts housing. Possibly, it 
also reduces oil drag which might 
otherwise be appreciable in the areas 
adjacent to the ring. 

The lower portion of the mass is 
approximately 2}in diameter and 
extends into the coils of the spring. 
About 1} coils at the tep are located in 
grooves round a shoulder just below the 
part of the mass that is a running fit in 
the housing. A hole, about 4} in 
diameter, is drilled axially from top to 
bottom of the mass. Passing through 
this hole, and extending from top to 
bottom of the casing, is a ss in diameter 
tube. This tube is mounted at its 
lower end on a tapered peg spigoted 
and peened in the centre of the lower 
cap; its upper end is located by a conical 
end set bolt in a boss at the centre of 
the upper cap. Two holes are drilled 
diametrically through the tube, one at 


the lower end and one near the upper 
end. 

This type of damper and its theory 
were described in detail in an article 
entitled “ Suspension Control”, pub- 
lished in the July 1953 issue of Auto- 
mobile Engineer. Briefly, the principle 
is as follows. The mass and spring 
system is tuned to the frequency of 
wheel hop, so that as the wheel hops 
up the mass moves down and com- 
presses the spring. Then as the wheel 
returns, the mass moves up and places 
the spring in tension. In other words, 
the movement of the mass is always in 
anti-phase to that of the suspension and 
the load in the spring therefore opposes 
the wheel hop motion. This means that 
the centre of the wheel tends to travel 
along a straight line parallel to the 
ground instead of rising over the 
bumps to such an extent as it would 
if friction dampers were employed. 
Therefore, the tyre deflections are 
probably greater than with more con- 
ventional damper arrangements. Un- 
doubtedly this is one reason why tyres 
of unusual section are employed and 
low pressures are recommended. It also 
accounts for the exceptionally good 


road holding characteristics of this 
vehicle, since the wheels are in firm 
contact with the ground for a greater 
proportion of the time than they would 
be if more wheel hop were permitted. 

It seems that damping is afforded by 
the passage of air, as it is displaced 
from one side of the mass to the other, 
along the clearance between the hole 
in the mass and the tube. A small 
quantity of oil is carried in the base 
of the unit so that air pressure during 
the downward stroke of the mass forces 
the oil in through the lower hole, up 
the tube and out of the top hole, from 
which it is sprayed on to the conical 
end of the mass, and runs on to the 
walls of the housing for lubrication 
purposes. 

Because of the lack of information on 
this unit, it is only possible to make 
an approximate estimate as to how well 
it satisfies the theoretical requirements. 
Although the unsprung mass of the 
vehicle appears to be small, it is prob- 
ably no less than that of a more con- 
ventional wishbone suspension system 
for such a light car. This means that the 
ratio of absorber mass to unsprung 
mass js probably fairly high, and the 
length of travel available may not be 
enough for the balancing out of very 
large amplitudes of wheel hop. How- 
ever, since such amplitudes are usually 
built up from smaller ones by a suc- 
cession of appropriately timed impacts, 
the length of travel available may be 
adequate because it is great enough to 
allow the absorption of the smaller 
amplitudes of wheel hop, thereby 
preventing build-up. 

An interesting feature of this absorber 
is that it has a variable-rate spring 
because of the restriction of the passage 
of air from one side of the mass to the 
other. Thus, for small amplitudes of 
motion, when the velocity of the mass 
is small, the air will only add slightly 
to the spring rate. On the other hand, 


for large amplitudes of motion, the 
velocity of the mass is greater and the 
air will be compressed because there 
will not be time for its passage through 
the central hole. 


Therefore, the effec- 


Above, arrangement of the springs and ties. 


Below, an enlarged view showing the tubular components that locate the unit and support 


it in two brackets on the side frame 
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The front brakes are both hand- and foot-operated and are mounted on the final drive casing 


tive spring rate will be higher, since 
it is the sum of the effects of the coil 
spring and of the compressed air. This 
will have the effect of increasing the 
natural frequency of the absorber mass 
system under conditions when, if the 
wheel is hopping clear of the ground, 
the natural frequency to be absorbed is 
decreasing. From theoretical consider- 
ations it would appear that in order to 
maintain a constant tuned relationship 
between the frequencies, the 
frequency of the absorber mass should 
be decreased rather than increased as 
the amplitude of wheel hop increases. 
However, the system certainly works 
very well in practice. When driven over 
extremely rough terrain, the vehicle 
bounces to an extent which is some- 
what frightening to anyone accustomed 
to more conventional systems. This 
bounce is, of course, at the fairly low 
natural frequency of the sprung mass 
on the suspension. The vehicle also 
rolls when corzering. Despite these 
characteristics, the Citroén 2CV_ is 
perfectly safe, and the rolling and 
bouncing behaviour probably tends to 
discourage abusive handling of such a 
small car. An outstanding feature of 
the suspension system unit is the almost 
complete absence of wheel hop. 


Rear wheels, brakes and frame 

The stub axle for each rear wheel is 
welded in its suspension arm, and the 
pressed steel brake back plate is welded 
on to it. Outboard of the back plate, 
the axle is shouldered for the two-row 
ball bearing that carries the wheel hub. 
This bearing has a single outer race 
and a two-piece inner race. The inner 
race is pulled on by a nut on the end 
of the stub axle, and the outer race is 
retained in its housing by a ring nut 
screwed into the outer end of the hub. 
A domed cap pressed into the ring nut 
retains the grease and prevents the 
ingress of foreign matter. A lip-type 
oil seal is housed in the inner end of 
the hub, and bears on the stub axle. 
The wheel is secured by three nuts 
and studs to a flange round the hub. 


These studs, which have round heads 
up-ended at their inner ends, serve to 
secure the brake drum to the inner face 
of the flange. This arrangement is 
unusual in that the drum is not spigoted 
on to the flange. 

Lockheed hydraulic, leading and 
trailing shoe brakes are fitted both at 
the front and at the rear. The drum 
diameter is 8-87 in and the shoe width 
is 155in. At the front, the shoe area 
is 31-4 in? and at the rear it is 30-8 in?. 
A brake pedal travel of 3-55 in has been 
allowed. The handbrake control is of 
the pistol-grip type and it actuates the 
front brakes. This allows a short length 
of cable to be used, which is an advan- 
tage both economically and in that it 
tends to make the control more positive 
in action. The reason jt is practicable 
in this vehicle 1s, of course, that the 
brakes are mounted on the final drive 
casing and therefore de not move with 
the wheels when they are steered. 

The frame is of exceptionally rigid 
design and its overall length is 
3,540 mm (11 ft 74 in). Rigidity is of far 
more importance to the quality of ride 
than is generally realized. A flexible 
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frame tends to give the occupants of 
the vehicle a subconscious sense of 
insecurity when the vehicle traverses 
anything but smooth ground. The 
vague uneasiness experienced is inter- 
preted by the conscious mind into a 
feeling that the whole structure is un- 
stable, and that the ride is not all it 
might be. 

Over the whole length of the chassis, 
the side members of the frame are 
straight. They are of box section, 
formed by two channel sections with 
their flanges extended outwards. One 
is shallow and is placed inside the 
other which is of deeper section. The 
flanges of the shallow one are turned 
outwards through 180deg and are 
wrapped round the flanges of the deeper 
one to which they are spot welded. This 
strengthens the flange enough to carry 
the suspension cross tubes. Over the 
centre portion of the frame, the inner 
channel at each side is cranked inwards 
to form a kind of cruciform bracing 
over the length between the front and 
rear suspension cross-tubes. The centre 
parallel portions of the cranked mem- 
bers on each side are approximately 8 in 
apart and are parallel for a distance of 
about 2 ft 11 in. 

Between points immediately in front 
of the front suspension cross-tube and 
behind the rear one, the whole of the 
frame is completely boxed in by closing 
plates welded on top of, and below, the 
side members and cruciform members. 
Spot welding is employed for the 
junction of the plate to the cruciform 
members, and at the outer edges of the 
plate where it is carried in the 180 deg 
bend of the flange of the shallow 
channel to which it is spot welded. An 
indication of the width of the frame 
can be gained from the fact that the 
distance between the pairs of bolt holes 
drilled in the flanges of the side 
members for mounting the suspension 
cross tutes is 556mm, or about 22 in. 

At the rear, the ends of the top and 
bottom plates are cut back towards the 
centre in a_ semi-circular fashion 
between the side members, and the erd 
is closed by a channel section, the 
flanges of which extend rearwards and 


The rear wheel-and-brake unit is spigoted into the suspension arm and welded to it 
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By employing a frame of light but exceptionally stiff construction, the manufacturers have been able to obtain satisfactory results with a 


are spot welded to the plates. A similar 
arrangement is employed at the front, 
but the lower plate is extended for- 
wards under the cross member beneath 
the gearbox. This cross member is of 
top hat section, and its flanges are 
welded to the extension of the bottom 
plate. Its top face is extended on each 
side to overlap the frame side members 
to which it is welded. Between this 
cross member and the semi-circular 
channel that closes the front end of the 
centre portion of the frame, louvres are 


PAPER entitled “ Liquid-Cooling 

in Modern Motor Vehicles: Com- 
parison with Air-Cooling,” by W. D. 
Bensinger, has been published in 
A.T.Z., September 1953. By reference 
to Daimler-Benz engines, the author 
explains that oil-coolers in liquid- 
cooled engines ensure rapid warming 
of the lubricant when starting from 
cold and tend to give uniformity of 
temperature throughout the crankcase. 
Coolant flow in the cylinder head of 
liquid - cooled engines can _ be 
arranged to give uniform temperature 
distribution. 

In air-cooled engines, especially the 
larger types, the oil-cooler is often 
costly, sensitive to fouling, and hinders 
rather than helps warm-up of the 
lubricant. Small cylinders are preferred 
in air-cooled engines because the ratio 
of the volume of the combustion 
chamber to its surface area is mcre 
favourable; motor cycle engines, for 
example, lend themselves particularly 
well to air-cooling. With large air- 
cooled engines, difficulties may arise 
if supercharging is resorted to in order 
to increase output. 

Thermostatic control ensures rapid 
warm-up of the coolant and tends to 


simple and light body structure 


punched in the bottom plate for 
drainage purposes. 

At the forward end of the frame, 
there is another box section cross 
member formed by a top hat section 
with a closing plate welded to _ its 
flanges, which are at the front. The top 
and bottom walls of this section are 
extended on each side to overlap the 
side members, to which they are 
welded, There are no cross members at 
the rear of the frame, but two tubular 
ones in the boxed-in portion between 


ENGINE COOLING 


maintain a uniform temperature when 
mounting or descending gradients. In 
mountainous districts, the air-cooled 
engine is at a disadvantage, since 
cylinder head temperatures tend to rise 
during climbing, and fall rapidly during 
descents. This makes great demands 
on the material of the cylinder head. 
Thermostatic control to avoid abrupt 
temperature changes is far less con- 
venient and effective than in liquid- 
cooled engines. ‘Test results are given 
to show how thermostatic control in 
liquid-cooled engines can affect wear. 

Radiators generally have teen sub- 
stantially reduced in size and weight 
end have arrangements for maintaining 
an excess pressure of about 0-3 atm in 
the cooling system. Satisfactory anti- 
freeze and anti-scale mixtures as well 
as the inherent advantages of water- 
cooling are viewed with favour by the 
author. Power consumed by the fan 
and water pump is 2-3 per cent less 
than that required for blower-cooling 
an engine. Heating of the passenger 
space can be effected much more con- 
veniently and satisfactorily. With 
water-cooled engines, production costs, 
space requirements and weight per 
b.h.p. are not greater, in fact, despite 


the suspension cross-tubes are passed 
through the side members and_ the 
cruciform member. ‘They are spaced 
with their axes 597 mm (23} in) apart, 
and they overhang each side of the 
frame far enough to carry the suspen- 
sion spring assembly. ‘Top hat section 
outrigger extensions are welded on top 
of them to carry the body. The outer 
ends of these outriggers on each side 
are spaced apart by another top hat 
section welded on. This forms the body 
sill and supports the front seat. 


radiator and coolant, they are often less. 
Specific efficiency, especially during 
cruising, is much higher, and fuel and 
oil consumption lower. In respect of 
wear, maintenance and ease of starting 
and noise, the liquid-cooled engine is 
also superior. M.I.R.A. Abstract No. 
6645. 


Automobile Review 


HE 1954 Catalogue number of 

Automobile Review is now available 
at a price of 5.50 Swiss francs. This 
review has been published annually for 
over thirty years, and the post-war 
series has been much improved. The 
latest issue contains specifications of 
most of the world’s cars in current pro- 
duction. In addition to these speci- 
fications, it contains short notes on 
most of the manufacturers and models; 
careful distinction is made between the 
home and export versions of the U.S. 
cars. All sections of the review, 
except some of the advertisements, are 
in German and French, and the 
indexes and keys to the specification 
tables are also given in English and 
Italian. 
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HEAVY DUTY TIPPER 


A New Dodge Seven Ton Vehicle 


N interesting 
seven ton 
tipper 


vehicle has 
recently been 
introduced by 
Dodge __ Brothers 
(Britain) Lrd., 
Kew, Surrey. It 
has a 56 litre 
diesel power unit 
and an I1ft 9in 
wheelbase. The 
standard produc- 
tion model is 
available with a 
factory-built six 
cubic yard body 
and “Edbro” 
tipping gear. 

The bore and 

stroke of the 6- 
cylinder diesel 
engine are respec- 
tively 4in and 
44in. At 2,700 
r.p.m. the engine 
develops 108 
b.h.p. and the 
maximum torque, 
240 lb-ft, is developed at 1,600 r.p.m. 
The power unit together with the 
clutch and gearbox is supported at 
four points on specially designed 
mountings in which bonded rubber 
prevents any metal-to-metal contact. 
As a result, engine vibrations are com- 
pletely isolated from the chassis frame. 
The two rear supports are so arranged 
that rubber in shear absorbs torsional 
vibration in top gear. Movement of the 
engine owing to torque reaction in 
indirect gear is limited by a separate 
rubber buffer located in the head of 
each mounting. At the front there are 
two vee-arranged sandwich type sup- 
ports. They take the weight of the 
engine in compression and also limit 
oscillation by rubber in shear. 

A 13in diameter single plate dry 
clutch is fitted. It has a frictional area 
of 152in*. The drive plate has seg- 
mental facings and is_ torsionally 
flexible to provide smooth engagement. 
In order that full advantage may be 
taken of the engine characteristics, a 
five-speed gearbox, with constant mesh 
helical gears for third and fourth 
speeds, is fitted. The fourth speed is 
in close ratio to the direct drive top, 
which allows full advantage to be 
taken of high engine torque at low 
revolutions, The five-speed gearbox 
also makes available an additional gear 
of very low ratio for conditions of 
heavy loading and rough terrain. Care- 
fully spaced to suit the characteristics 
of the diesel power unit, the gear ratios 
are: Ist speed 7-58:1, 2nd speed 
4-38:1, 3rd speed 2-395:1, 4th speed 
1-478: 1, Sth speed direct. The reverse 


_Dodge diesel-engined 7-ton tipper 


ratio is 7-51:1. There are two power 
take-off openings. From the gearbox, 
the drive is transmitted to the hypoid 
driven rear axle by a balanced divided 
tubular propeller shaft with a supported 
centre bearing and needle roller bear- 
ing universal joints. 

The standard single speed rear axle 
is of the fully floating type. It has a 
straddle mounted drive pinion and a 
four-pinion differential carried in 
adjustable taper roller bearings. An 
adjustable thrust pad to resist shock 
loads is positioned behind the crown 


The Edbro tipping gear 


whee!. A rect- 
angular one-piece 
steel pressing, 
with high tensile 
steel tubes butt- 
welded to the 
ends, is used for 
the axle housing. 
The standard axle 
ratio is 6-66: 1. An 
Eaton two-speed 
spiral bevel rear 
axle with top gear 
final drive ratios 
of 5-625:1 and 
7:824:1 is avail- 
able as an optional 
extra. It has 
vacuum operated 
shift mechanism. 
A particularly 
robust _ chassis 
frame is em- 
ployed. It is cold 
squeeze _ riveted 
and has deep sec- 
tion side members 
with 3in flanges 
top and bottom to 
minimize  deflec- 
tions under load. In addition, substan- 
tial reinforcement is provided by 
“L” section flitch plates between the 
front and rear spring hanger brackets. 
These flitch plates are 9; in deep and 
have a 2in bottom flange. Six cross 
members and generously proportioned 
gusset plates at points of stress ensure 
adequate rigidity throughout the length 
of the frame. To facilitate removal of 
the engine without disturbing the 
driver’s cab and front end sheet metal, 
the front cross member is detachable. 

Maximum vehicle stability is pro- 
vided by high deflection semi-elliptic 
springs, front and rear, that are 
designed to be flat under load. Two- 
stage type springs are used at the rear. 
The front springs are 45in long and 
have 14 leaves sin thick; the rear 
springs are 48in long and have 9 
primary leaves %in thick and 5 secon- 
dary leaves 1s in thick. 

The vacuum assisted foot brake 
hydraulically actuates two _ leading 
shoes with dual cylinders on the front 
wheel and high centre lift two leading 
shoes with external cylinders on the 
rear wheels. At the front, the brake 
dimensions are 16in diameter x 3 in 
wide and at the rear 15} in diameter 
x4}in wide. 

Considerable thought has been given 
to the driver’s comfort. An all-steel 
cab is used. Together with the wings, 
bonnet and radiator, it is carried on a 
sub-frame which is flexibly mounted 
on the chassis. Six rubber bonded 
bobbins are arranged in pairs under 
the front, centre and rear of the cab 
sub-frame structure. 
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SPOT WELDING 


An Electronically-controlled Machine Developed by 
The General Electric Co. Ltd. 


scope for resistance welding has 
followed the introduction of the 

electronically - controlled spot 
welding machine by the General 
Electric Co. Ltd., Magnet House, 
Kingsway, London, W.C.2. This 
machine allows spot welding to be 
carried out on many non-ferrous metals 
that hitherto were not considered suit- 
able for the process. A battery of these 
machines is shown in Fig. 2. 

This is virtually a new type of 
machine that introduces a new concep- 
tion of spot welding. Special features 
are incorporated to ensure accurate 
repetition work. For example, the fully- 
variable controls for current and pres- 
sure have graduated scales so that the 
settings may be recorded. In addition, 
the heavy welding current pulses are 
not only accurately timed—from one to 
six cycles duration—by an electronic 
circuit, but are also synchronized to 
ensure that welds always start at the 
same part of a cycle. 

The top, and moving, electrode is so 
mounted that there is true straight line 
motion between electrodes. To give the 
quick follow-up necessitated by the 
rapid collapse of the metal that is being 
welded, the top electrode is carried in 
a low inertia holder. Operation of the 
welder is effected by a foot switch, and 
the sensitivity of the transmission 
mechanism is such that very small and 
delicate parts can be handled and posi- 
tioned accurately. The weld switch is 
actuated automatically only when the 
pre-set electrode pressure has _ been 


A REMARKABLE increase in the 


4kVA 


Fig. 1. A sprung plug with two 0-018 in 
nickel silver springs welded to a brass body 


applied. A visual indicator signalizes the 
completion of the weld. Fig. 3 shows the 
operating facilities of the machine and 
the ample working space available. 
Originally the welder was designed 
by the G.E.C. Research Laboratories 
for their own use to weld very thin 
wires and sheets. More recently, Stan- 
dard Telephones and Cables Ltd. have 
installed several in their New Southgate 
Works. One is installed in the laboratory 
and is used for developing new applica- 
tions; others are used in full-scale 
production where, with suitably 
designed jigs, welds that would hitherto 
have been considered difficult or 
impossible are now effected satisfac- 


Fig. 2. A battery of G.E.C. 4kVA electronically-controlled spot welders, suitable for 
dissimilar and thin materials 


torily at high rates of output. Some of 
the production work is briefly discussed 
below. 

Fig. 1 shows the component parts and 
the completed assembly of a sprung 
plug body. The body itself is of brass, 
a difficult material to weld, and the 
difficulty is increased by the need to 
join to it by a common weld two nickel 
silver springs, each 0-018 in thick. With 
the 4kVA spot welder the two spring 
thicknesses are welded simultaneously 
against a projection at the end of the 
0-018 in diameter body. The assembly 
of a stud contact affords another good 
example of the machine’s capacity for 
welding dissimilar metals. In_ this 
application a brass stud is nickel plated 
and a jin diameter 0-025in_ thick 
platinum contact is welded to it. 

Thin dissimilar metals representing 
almost opposite extremes in electrical 
conductivity are successfully welded in 
the assembly of a relay spring. In this 
assembly a cadmium silver contact 
0-025 in thick is spot welded to a nickel 
silver spring that is only 0-010 in thick. 
The contact has a diameter of 0-125 in 
and the weld is completed without 
marking the contact surface. 

A feature of this machine is the 
accuracy with which the required weld- 
ing current and pressure can be deter- 
mined and set. This permits the use of 
short welding times to ensure that the 
heat is strictly localized round a weld. 
This feature jis important in the 
assembly of a co-axial socket where two 
pieces of silver plated beryllium, each 
0-015 in thick, are joined together and 


Fig. 3. An assembly jig mounted on the slotted 


table of a 4kVA machine 
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the weld is effected without annealing 
the surrounding metal. 

Localizing the heat is also necessary 
in welding tinned nickel wire and strips 
to the tinned Kovar terminals of a 
miniature relay, because the welds are 
close to a_ glass-to-metal seal and 
thermal shock must be avoided. The 
wires are 0-018in diameter, the strips 
are 0-060in thick and the terminals 
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have a diameter of 0-040in. These 
welds are effected with minimum dis- 
placement of the plating. In another 
application a diaphragm made from 
Permalloy B material and having a 
slug 0-020in thick is welded to a 
0-005 in thick diaphragm. 

The combination of short weld times 
with precise current and pressure 
requirements that is possible with this 
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welder is most important in prolonging 
the life of the electrodes. When thin 
sheets of metal are to be welded with- 
out distortion, absolute cleanliness is 
essential, but if the electrodes of the 
welder need constant cleaning, dust 
may accumulate on the parts to be 
welded. With the G.E.C. 4kVA spot 
welder constant cleaning of electrodes 
is unnecessary. 


BONDING INSPECTION 


Sonic Methods for Checking Aircomb Panels 


ESONANCE induced 
R» sound vibrations has 
recently been success- 

employed by _ the 
American Douglas Aircraft 
Company to determine the 
quality of the bonding in 
panels constructed of paper 
honeycomb sandwiched 
between sheets of plywood or 
thin metal. These panels, 
called “ Aircomb”, are now- 
adays widely used by Ameri- 
can manufacturers in the con- 
struction of aircraft, lorries 
and other structures for which 
high strength and low weight 
are required. A typicel panel 
is shown in Fig, 1. 

In fabrication, the surface 
sheet is bonded to the honey- 
combed paper by means of a 
mastic applied under heat and 
pressure. One of the problems in 
manufacture is to determine whether a 
perfect bond has been obtained over 
the entire surface of the panel, a con- 
dition that is necessary to obtain the 
full strength. Originally, the testing 
methods, by tapping, were both lengthy 
and inaccurate. For this reason the 
Douglas inspection department inves- 
tigated the possibility of employing a 
sonic test. 


fully 


. 2. Tested panel showing imperfectly bonded areas 


Fig. 1. Aircomb panel 


The investigacors rigged a support 
for the panels over a trumpet, which 
had at the other end a sound source 
like the electronic tube of an electric 
organ. This was tunable from 16 cycles 
per second, the deep hum of a diapason, 
through middle C at 256 cycles to a 
sequel of 50,000 cycles, far beyond the 
range that can be heard by the human 
ear. In addition, the sand grains were 
coloured according to six sizes to 


Fig. 3. 


determine whether a big grain 
would move more quickly than 
a small one; there was no 
appreciable difference. 

At the proper note, which is 
determined by the operator 
who regulates the pitch, the 
sand starts jumping on the 
table and moves away from 
areas beneath which the 
honeycomb is not firmly 
bonded to the sheet metal. 
These areas were outlined 
with chalk, see Fig. 2, and 
when the panel was later dis- 
sected, it was found that the 
chalk marks coincided with 
unbonded areas. 

In the course of the devel- 
opment tests it was found that 
sound waves of the order of 
about 20,000 cycles were best 
for starting the operation, but 

there is some variation according to the 
size of panel to be tested. 

An interesting corollary of the test is 
the action of the sand when the pitch 
is tuned in resonance with the funda- 
mental key of the whole panel. When 
that point is reached, the vibration 
induced by the imperfectly bonded 
areas is damped out and the sand falls 
into symmetrical patterns such as are 
shown in Fig. 3. 


Natural resonance pattern 
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CONTROLLED BARRELLING 


The Rotofinish Method of Precision De-burring, De-scaling, 
Radiusing and Other Operations 


ARRELLING, or, as it 
B: alternatively known, 

rumbling or tumbling, is 
an old and well-established 
process of proved utility, but 
hitherto it has not been 
regarded as a process to which 
any great accuracy was 
attached. To-day the picture 
is completely changed owing 
to the development of Roto- 
finish equipment, which in this 
country is built by Roto- 
Finish Ltd., 39, Park Street, 
London, W.1. 

Briefly, the process may be 
defined as an automatic mech- 
anical method of accurately 
de-burring, polishing or de- 
scaling precision parts to fine 
limits and high finishes. In 
many factories it is still the 
general practice to carry out 
de-burring operations by hand 
and treat each component individually, 
particularly where complex contours 
have to be dealt with. This practice 
is now completely out-of-date, for 
Rotofinish equipment can process a 
number of parts, as many as several 
thousands if they are small, simul- 
taneously. ‘This means a considerable 
saving in man-hours for a given output 
and, in addition, there is a much higher 
degree of product uniformity than can 
be obtained through individual hand 
operation. 

One of the important features of the 
equipment is the wide range of opera- 
tions for which it can be employed. 
These include:— 


Rotofinish machine with guard swung clear 
for loading and unloading 
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(1) Grinding to cut down rough cast- 
ings and stampings and to blend 
contours. 

(2) Precision de-burring of machined 
components without affecting 
limits. 

(3) De-scaling heat-treated parts to 
reveal the original bright metal 
surface. 

(4) Radiusing, with accurate and con- 
sistent control from 0-002 in to 
0-020 in. 

(5) The rapid removal of light flash on 
intricate die castings. 

(6) Removing stress raisers such as 
tool marks on highly stressed parts. 

(7) Producing consistent low micro- 
inch, that is high quality, surface 
finish. 

(8) The functional improvement of 
surface texture to reduce friction. 

(9) Polishing and Britehoning zinc 
base, brass, steel and aluminium 
parts before plating. 

(10) Colouring to produce a_ lustre, 
equivalent on small parts to that 
produced by hand mopping. 

Essentially, all these processes are 

carried out by a continuous motion 
between the component and a mass of 
abrasive or polishing particles. Pro- 
cessing is carried out in a_ slowly 
rotating rubber lined octagonal cylinder. 
The components to be treated are 
loaded into the cylinder along with a 
large volume of processing chips and 
special compounds in solution. As the 
cylinder revolves, the mass of chips and 
the ccmponents are carried round in a 
position of repose until the point is 
reached where gravity takes control and 
the chip mass starts to slide. In 
practice this produces a continuously 
steady sliding top layer through which 
all the components pass. 


This circulatory action gives 
rise to the ultimate removal 
of the metal, if that is required, 
or to the modification of its 
surface condition. By varying 
either the speed of circulation, 
the type or packing of the 
processing chips the 
compound, results can be 
obtained that range from 
harsh cutting to fine finishing, 
and the action can be balanced 
on the various facets of the 
parts. Throughout the process 
adequate contact pressure and 
motion is maintained between 
the work and the abrasive or 
polishing particles. There is 
a cushioning effect that pre- 
vents components impinging 
on each other, and conse- 


A representative selection of parts processed by Rotofinishing. quently there is no danger 


that the work will be damaged 
or distorted. 


Processing chips and compounds 

It is the range of specially developed 
chips and compounds that makes the 
Rotofinishing equipment suitable for so 
great a diversity of operations. The 
chips are available in 17 sizes, ranging 
from 1j in to approximate 
diameter. Small chips produce a fine 
smooth finish and cut more slowly than 
large chips which produce a lower 
degree of surface finish. There are 
two basic types of chip, the grinding 
chip and the Britehoning chip, 

The grinding chip is extremely hard 
and is economical to use because of its 
low rate of depreciation. It maintains 


The machine with the guard in position 
ready for operation 
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its irregular shape and thus preserves 
its active cutting edges. This type of 
chip is used primarily for grinding, 
de-burring, de-scaling and moderate 
polishing. The Britehoning chip is 
softer than the grinding chip. It 
develops a lustrous finish on metal 
parts and is principally used for light 
de-burring, polishing and, most of all, 
for the final honing operation in the 
Britehoning process. In addition, there 
are special Rotofinish Coruloy chips. 
These are manufactured from synthetic 
materials including fine grained, tough 
aluminium oxide. They are intended 
to be used for rapid de-burring, grind- 
ing and de-scaling where a_ short 
processing cycle is more important than 
operating cost. 

Rotofinish compounds are supplied 
in powder form and go into solution 
when added to the chip mass and water 
in the barrel. In general, the compounds 
may be divided into two types, one for 
ferrous and the other for non-ferrous 
components. All the compounds 
provide the basic necessity of main- 
taining cleanliness of the chip mass 
and the work being processed, and they 
also prevent any tarnishing, etching or 
rusting of the parts during the process. 
By the use of different compounds a 
wide range of operations can be carried 
out with any one type of Rotofinish 
chip mass. 

If quick metal removal is required, 
the cutting action of the chip can be 
accelerated by using an abrasive-loaded 
compound that causes the chip to act 
as a lap. On the other hand, a highly 
lubricating compound in solution will 
diminish the cutting action of the 
chips. For example, the compound 
used in the Britehoning process pro- 
vides chemicals that develop a coating 
on the chips to convert the chip mass 
from a polishing to a honing medium. 
Other compounds contain brighteners 
that produce a result similar to that 
obained by hand mopping. The de- 
scaling compound produces a mildly 
acid solution which, in combination 
with the scouring action of the chip 
mass, rapidly removes scale or cor- 
rosion from ferrous parts. 


BECAUSE of the low weight, high 
strength and corrosion resistance of 
titanium, it is particularly suitable for 


certain engineering applications. Un- 
fortunately, it has a low wear resist- 
ance, a marked tendency to gall and 
seize, and its cost is high. However, 
research and development work is 
proceeding to overcome these dis- 
advantages. In The Engineers’ Digest, 
April 1954, it is stated that research 
recently has been concentrated on 
cyanide, pack, and gas carburizing, and 
straight nitrogen and ammonia nitrid- 
ing. Of these treatments, only ammonia 
nitriding was found to be a suitable 
means of producing commercially a 
suitable case on titanium. 
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Rotofinish machines 

Primarily, the machines have been 
designed to obtain the best results 
from the process, but special attention 
has also been paid to ease, economy, 
speed and cleanliness of handling. All 
the machines have been designed to 
give the optimum speed of the cutting 
or polishing action in combination with 
the maximum cushioning of the com- 
ponents that are being processed. All 
the barrels are completely rubber or 
polythene lined to assist in cushioning 
the parts and to maintain cleanliness, a 
most important factor in preventing 
work contamination. In operation the 
barrels are virtually silent. 

Accurate control of the barrel is 
provided by means of an _ inching 
button, which is in circuit with a mag- 
netic brake. This is essential for smooth 
control for loading and unloading. The 
doors are secured by quick-acting cam 
locks, spring loaded for safety. For 
unloading, the ordinary door is re- 
placed by a wash-out door that allows 
all the compound to be flushed out 
without there being any loss of chips 
or parts. A process timer is a standard 
fitment in circuit with the heavy duty 
starter. This automatically stops the 
machine when the pre-set processing 
period has been completed. 

Rotofinish machines are completely 
enclosed at the sides for safety, strength 
and cleanliness. A_ pivoted safety 
guard encloses the front of the machine 
during operation, thus complying with 
Factory Regulations. When the guard 
is swung back to give access to the 
barrel, a limit switch is disengaged to 
cut off the power except to the inching 
barrel. 

Standard machines are built to run 
at a barrel speed of 20 r.p.m. Experi- 
ence has shown that this speed can 
cover a wide range of applications, if 
the requisite alterations are made to 
the height of chip mass, water level, 
compound and type of component 
loading. Variable speed drives can be 
fitted as additional equipment. They 
provide a range of barrel speeds from 
10 to 30 r.p.m. Variable speeds are of 
particular value for processing large 
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parts over 14 lb. in weight or for very 
fragile parts. A higher speed may be 
used to obtain a harsh and quick 
cutting action where dimensional loss 
is not important; slower speeds are 
useful when a very fine surface finish 
is required on larger components. 

Ancillary equipment to give maxi- 
mum ease of handling has also been 
developed. For example, the Roto- 
finish hoist pan for loading and unload- 
ing the chip mass and parts eliminates 
heavy labour. The complete load of 
chips and parts is placed in the pan. 
A self-locking yoke bar is then slipped 
across the middle of the pan, which is 
raised until the snout enters the barrel 
opening, and the hoist pan is securely 
locked inside the door frame, while the 
complete load is discharged into the 
barrel. For unloading, the hoist pan 
is run under the machine, and as it is 
self-draining it directs the solution to 
the rear of the machine. 

Separation of processed parts from 
the chip mass can be carried out by 
inserting a screen frame and _inter- 
changeable screens on to guides at each 
side of the hoist pan. As the barrel is 
unloaded, the processed components 
rest on top of the screens, while the 
chips pass through into the hoist pan 
ready to be re-loaded into the barrel 
for the next processing cycle. Alter- 
natively, the complete load of chips and 
components can be unloaded direct 
into the hoist pan, which is then trans- 
ferred to a manually or mechanically 
operated separator. 

It should perhaps be stressed that to 
ensure that users obtain the best 
possible results from the equipment, 
Roto-Finish Ltd. provide a continuous 
service without charge. Initially, a 
product is the subject of experiment in 
the Roto-Finish processing laboratory 
to determine what combinations of 
equipment and materials will produce 
the specified result at the lowest pos- 
sible cost. Thereafter, the services of 
the processing laboratories are available 
for developing techniques for other 
parts. Service engineers also make 
periodic visits, without charge, to users 
of Rotofinishing equipment. 


NITRIDING OF TITANIUM 


Liguid cyaniding results in serious 
corrosion and is not effective in produc- 
ing a hard case, and pack carburizing 
develops only an embrittled, oxidized 
skin. The carbide surface obtained by 
gas carburizing will not harden suffi- 
ciently to warrant exploitation. Nitrid- 
ing with nitrogen gas is less effective 
than with ammonia, and the process 
has other limitations that militate 
against its use. 

Three major variables represent the 
controlling factors in the ammonia 
nitriding process. They are tempera- 
ture, length of treatment, and gas 
purity. These variables must be closely 
controlled in order to produce opti- 
mum hardening. It has been found 


that, for a given temperature, time, and 
treatment, there exists an optimum 
ammonia flow rate producing maxi- 
mum diffusion. At each temperature 
a definite treatment time must be used 
to give a maximum thickness of hard 
case on the metal surface. For longer 
periods of exposure, the case depth 
was found to decrease again and, after 
as long as three weeks, to approach a 
constant thickness of approximately 
0-001 in. It was found that even small 
amounts of moisture in the gas give 
rise to thinner diffusion layers. Em- 
ployment of a gas of high purity results 
in the production of a uniform patina, 
a from lemon yellow to dark 
gold. 
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HEADLIGHT SETTING 


Part II. 


previous issue of this journal, the 

capabilities of five types of headlight 
testing equipment were compared, and 
it was concluded that none of the 
testers examined was entirely satisfac- 
tory as a standard piece of equipment 
for setting and checking the aim and 
intensity of headlight beams. It was 
shown that although all the existing 
testers could be used to set the vertical 
aim of a headlight beam on all vehicles 
to a high degree of accuracy, difficulties 
arose in setting the horizontal aim 
because the tester must be accurately 
aligned with respect to the longitudinal 
axis of the vehicle. 

If horizontal aim is to be set or 
checked, it is important to provide an 
improved method of aligning the tester. 
This js one of several modifications that 
have been made to an existing make of 
beam setter in order that reliable 
measurements of aim and intensity of 
headlight beams could be obtained 
quickly in a roadside check on vehicles 
selected from the normal traffic. 


I: Part I, which appeared in the 


An improved beam tester 


Modifications have been made to the 
Lucas beam setter, which is used 
primarily for setting the vertical and 
horizontal aim of the upper headlight 
beams; it cannot be used to measure 
the horizontal mis-aim of a beam. The 
modifications include marking a scale 
of degrees on the viewing screen of the 
optical system so that a visual indica- 
tion of the aim of a beam can be 
obtained; the 
tester can then be 
used both for 
setting a headlight 
beam _ correctly, 
and also for 
measuring the 
aim of a beam, 
whether it be 
from a_ dipping 
headlamp, a pass- 
lamp or a fixed 
headlamp. This 
visual indication 
of aim enables the 
control for setting 
the vertical aim of 
the optical system 
to be dispensed 
with. Instead, the 
optical system is 
set parallel to the 
floor on which the 
tester stands, and 
the photoelectric 
cell will then 
measure the 
intensity in the 
horizontal plane 
in the straight 


An Improved Headlight Tester 


By V. J. Jehu, M.Sc., A.Inst.P. 


Calibrations of viewing screen and 
beam intensity meter 


Fig. 8. 


ahead direction for both the upper and 
lower beams of a headlamp, instead of 
the maximum intensity of the upper 
beam. The horizontal intensity of the 
lower or meeting beam is the glare 
intensity to which oncoming drivers 
may be subjected, and is the most 
important feature of the meeting beam 
that can readily be measured. 
Remova! of the diffusing opal screen 
in front of the existing photocell has 
enabled a sensitive range to be added 
to the calibration of the meter, so that 
glare intensity can be measured 
accurately. At the same time, a green 
correction filter has been mounted in 
front of the photocell to adjust its 


Modified beam tester with floor jig 


spectral response to approximately that 
of the average human eye. The meter 
has been recalibrated so that a full-scale 
deflection corresponds to 100,000 can- 
delas (cd) on the normal range, and to 
10,000 cd on the sensitive range, the 
latter being operative only when pres- 
sure is applied on a spring-loaded push 
button. The critical glare intensity 
above which a meeting beam may be 
classed as dazzling is probably in the 
region 2,000-5,000 cd, and will thus be 
measured on the sensitive range of the 
meter. The calibration scales of the 
meter and the grid marked on the view- 
ing screen, each division of which 
corresponds to I] deg, are shown in 
Fig. 8. 

As already mentioned, one important 
modification has been the provision of 
an improved method of aligning the 
setter with respect to the longitudinal 
axis of the vehicle under test. This was 
based on the method of alignment used 
in the Cibié beam tester, whereby the 
tyres of the front wheels of a vehicle 
are spanned by a tube arranged per- 
pendicularly to the axis of the tester. 
A jig is used (see Fig. 9) assembled in 
the form of a parallelogram, one side 
of which touches the front tyres of the 
vehicle under test. The jig is assembled 
by means of pegs and locating holes, so 
that the size of the parallelogram can 
be adjusted to suit the vehicle. The 
beam tester is aligned with respect to 
the vehicle merely by wheeling it 
towards the jig until its wheels rest 
against the side parallel to that spanning 

the wheels of the 
vehicle. 

The side of the 
jig which makes 
contact with the 
wheels of the 
tester is made 
from aluminium 
bar of 2inx4in 
section and is 
7 ft 6in in length. 
The side that 
makes contact 
with the wheel of 
the vehicle is 
made from tube 
1} in in diameter; 
to minimize the 
effect of unequal 
tyre pressures on 
the setting of the 
apparatus the 
tube is raised so 
that its point of 
contact with the 
tyres is 5 in above 
the ground. The 
side members of 
the jig are made 
from aluminium 
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TABLE 6, 


THE OVERALL ACCURACY OF 
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SETTING OF VERTICAL AND 


HORIZONTAL AIM 


Aim 


Vertical 
Aim 


Source of Error 


Variance of repeat readings (setting 
Variance of repeat readings (measuring) 


Standard 
Variance Deviation 
Deg. 


0-19 
0:26 


00370 
0-0696 


Variance between axis determined by 


front tyres and mean wheel axis 
Variance of front wheel setting 
Variance of positioning tester 


Modified 
tester 
with 
floor 


Horizontal 
Aim 


jig Variance of repeat readings (setting 
Variance of repeat readings (measuring) 


‘Total variance (setting) 


‘Total variance (measuring) 


Vertical 
Aim 
Original 
beam 
setter 
Horizontal wheel axis 
Aim 


‘Total variance 


bar of 1 in x | in section, and for most 
vehicles they need only be 5 ft in length. 
Modern coaches with a large frontal 
overhang, and three-wheeled vehicles 
with one front wheel, for which the 
jig is required to locate against the rear 


wheels, need side members up to 
7 ft 6in in length. It is probably most 
convenient to have both lengths of side 
member available, but to use the 
shorter lengths whenever _ possible. 
After testing a vehicle, the two side 
members of the jig and the tube are 
removed so that the vehicle can be 
driven forward over the 2inx4in 
section bar across its path. 

Another modification has been to 
increase the length of the horizontal 
guides of the carrier to an overall 
dimension of 5 ft 6 in so that the lamps 
on all private cars and on most com- 
mercial vehicles can be tested with only 
one setting of the instrument. In 
addition, one of the rollers of the frame- 
work attached to the vertical guides has 
been removed to reduce the points of 
contact of the vertical guide assembly 
with the horizontal carriage from four 
to three. 


Performance of the improved 
instrument 

The method of aligning the apparatus 
with respect to the vehicle is dependent 
on the front tyres of the vehicle under 
test being similar. If one tyre is worn 
more than the other, or if the tyre 
pressures are very different, the 
horizontal guides of the test apparatus 
will not be set exactly perpendicular to 
the longitudinal axis of the vehicle. 
Unequal tyre wear may in a bad case 
result in an error amounting to nearly 
4 deg, but for most vehicles on the 
road the error is likely to be consider- 
ably smaller. 

The effect of unequal tyre pressures 


Total variance of aligning tester 


Variance of repeat readings 
Possible error due to backlash in 
control of vertical aim 


Variance of repeat readings 


0-1271 
00200 
0044 
0-1515 


00951 
0.0634 


02466 
02149 


00038 


Variance between wheels and mean 


0:1218 
0):1366 


02584 


on the alignment of the apparatus has 
been examined by repeatedly position- 
ing the apparatus with respect to a car 
when the pressure in one of the front 
tyres was reduced in equal steps until 
it was less than half the pressure in the 
other tyre. The results showed that 
when the pressure in one front tyre 
was twice that in the other the align- 
ment error was less than }deg. A 
difference in front tyre pressures of 
this order should be noticed by the 
driver because of its effect on the 
steering of the vehicle, and it is con- 
sidered unlikely that many vehicles are 
used for any length of time in such a 
condition. 

Apart from the possible errors in 
positioning the apparatus which may 
be introduced by the condition of the 
front tyres of the vehicle, the accuracy 
of the various individual operations 
which make up the process of aiming 
a beam correctly with the modified 
beam setter, or of measuring the aim 
of a beam, were examined. They 
include the steps that are necessary to 
align the apparatus with respect to the 
vehicle, in addition to the visual assess- 
ment of the aim of the headlight beam. 


Alignment of apparatus 

Vertical aim. The accuracy of the 
reading of vertical aim obtained with 
the modified tester depends on the 
floor of the test site being level or 
possessing a uniform gradient over a 
sufficient length to accommodate both 
the vehicle and the tester. 

Horizontal aim. It is assumed that 
the headlights of a vehicle should be 
aimed parallel to a direction halfway 
between the planes containing the rims 
of the rear wheels, when allowance has 
been made for any distortion in the 
rims. The relation between this direc- 
tion, which has been called the mean 
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wheel axis, and that determined by an 
axis perpendicular to a line joining 
corresponding points on the front tyres 
of a vehicle, has been described in 
Part I by making measurements on 
eighteen vehicles. 

The alignment of the apparatus 
relies on the operator’s judgment of the 
setting of the front wheels with respect 
to the straight ahead direction of the 
vehicle. The possible error attributable 
to this cause was determined by 
mounting a lamp with a very sharp 
vertical cut-off on a car which was 
driven forward to the test site, and the 
tester positioned by means of the jig. 
The setting of the vertical cut-off of 
the beam was noted on the calibrated 
screen, and the procedure repeated ten 
times to obtain successive readings of 
the total variation in direction intro- 
duced both by the operator’s estimate 
of the setting of the front wheels, and 
by the repeated positioning of the 
apparatus with respect tothe car. This 
latter source of error was examined 
separately by locating the jig against 
the front tyres of the stationary 
vehicle and then wheeling the tester 
into position, the aim of the lamp with 
the sharp vertical cut-off being noted 
on the calibrated screen of the tester. 
The procedure was carried out ten 
times with the lamp mounted on both 
the nearside and the offside of a car. 
At the same time, the degree of 
parallelism obtained between the near- 
side and offside beams was noted by 
observing their respective horizontal 
aims on a calibrated screen about 28 ft. 
in front of the lamp. It was found that 
the aim of the lamp mounted on the 
nearside of the car was within +0-1 deg 
of the aim obtained when it was 
mounted on the offside; the corres- 
ponding figure obtained for the Cibié 
tester, which had a similar aligning 
system, was +0-5 deg. 

The method of alignment assumes 
the optical system of the instrument to 
be mounted such that its longitudinal 
axis is exactly perpendicular to the 
horizontal guides of the carrier, an 
assumption which is not necessary with 
the original alignment procedure of the 
beam setter. Measurements showed that 
with the particular beam setter used, 
the maximum divergence of the optical 
axis from a direction perpendicular to 
the transverse guides was 0-2 deg. 


Variability of repeat readings of 
horizontal and vertical aim 

Having examined the errors involved 
in aligning the beam tester with respect 
to the vehicle, the limits of accuracy of 
repeat readings of horizontal and 
vertical aim were determined. This 
was done both for the operation of 
aiming a beam at a fixed mark on the 
calibrated screen of the tester (setting), 
and for the operation of estimating the 
aim of a beam (measurement). The 
driving beam from a Lucas F 700 block 
lens light unit was used in the repeat 
tests. 

A graduated screen was mounted to 
the side of the beam tester at a distance 
of 14ft 4in from the headlamp, and a 
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small piece of mirror attached to the 
front of the headlamp lens reflected a 
spot of light back to the screen from 
a torch mounted at the centre of the 
screen. To test the accuracy of repeat 
settings of the headlight beam, the 
observer aimed the beam at a given 
mark on the screen of the modified 
tester, and the position of the light spot 
was noted on the second screen. The 
procedure was repeated ten times by 
each of five observers. 

To test the accuracy of measure- 
ment of a visual assessment of the aim 
of the beam, the headlamp was set in 
known directions by means of the light 
spot on the graduated screen, and the 
observer was asked to estimate the aim 
of the headlight beam from the scale 
of the tester. Ten estimates of aim 
were obtained for each of the same five 
observers. The results obtained for the 
variances of the separate operations 
described above, which are included in 
the processes of setting and measuring 
the aim of the headlight beam, are 
collected in Table 6, together with the 
results already obtained for the normal 
Lucas beam setter. 

The standard deviation for the pro- 
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cess of setting the vertical aim of a 
headlight beam was 0-19deg for the 
modified tester, and 0-06deg for the 
original beam setter. The standard 
deviations found for the process of 
setting horizontal aim were 0-50 deg for 
the modified tester and 0-51 deg for the 
original beam setter. 

The increased flexibility of the 
modified apparatus obtained by relying 
on a visual assessment of beam aim has 
been achieved by sacrificing some of the 
accuracy with which it is possible to 
set the vertical aim of a beam with the 
normal beam setter, provided in the 
latter case care is taken to eliminate the 
error due to the backlash in the control 
mechanism. However, the simplifica- 
tion of the alignment procedure of the 
apparatus has been achieved without a 
loss of the overall accuracy of setting 
horizontal aim. 

These modifications to the original 
beam setter are quite simple and could 
readily be applied to beam setters of 
the same type already in service. The 
main advantage would be a simpler and 
quicker method of test, and with it all 
types of lamp could be tested. In its 
modified form no adjustment is required 


to the vertical aim of the optical 
system, so that in new apparatus the 
optical system would be better mounted 
in a rigid cradle in such a way that it 
can be removed for travelling. The 
initial adjustment of the optical system 
parallel to the floor can be made by 
adjusting the height of the rear supports 
of the carriage comprising the hori- 
zontal guides. The adjustment need 
only be checked very occasionally to 
correct for wear of the rubber tyres of 
the apparatus. 

Apparatus modified in the manner 
described has been used satisfactorily 
at the roadside to measure in daylight 
the aim and intensity of the headlight 
beams on some 800 vehicles. Testing 
equipment of this type would permit 
rapid and accurate checking of the aim 
and glare intensity of the many types 
of headlamp and passlamp on the road, 
both in garages and at selected sites by 
the roadside. The work described in 


this article was carried out as part of 
the programme of the Road Research 
Board of the Department of Scientific 
and Industrial Research, and the article 
is published by permission of the 
Director of Road Research. 


accurate device for testing and 

sorting all ferro- magnetic 
materials. Parts can be tested and 
sorted according to alloy composition, 
texture, cracks, heat-treatment, hard- 
ness, depth of case hardening, surface 
decarburization, tensile strength, duc- 
tility and suitability for deep drawing. 


Te Magnatest Q is a quick and 


All finished or semi-finished parts, 
forged or cast, of ferro - magnetic 
materials and having a_ clearance 


diameter of less than 12 in are suitable 
for Magnatest Q sorting. 

The specimen to be examined is 
compared with one that has_ been 
selected as standard and deviations in 
magnetic and electric characteristics 
are shown as a trace on a 7 in cathode 
ray screen. There are two double coils, 
one for the test specimen and the other 
for the comparison standard. The 
primaries of both coils are fed with a 
50-cycle alternating current and their 
secondaries are connected in opposi- 
tion. By means of a controlling unit, 
the magnetizing current can be adjusted 
to an optimum value for the particular 
problem. As the two coils are similar 
in magnetic and electric characteristics, 
the trace on cathode ray fluorescent 
screen when the secondaries are in 
opposition is a horizontal straight line. 

When a specimen is inserted into one 
coil the trace becomes a curve whose 
shape depends upon the magnetic and 
electrical characteristics of the speci- 
men. Formerly, and in most of the 
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MAGNATEST Q 


apparatus in use to-day, this curve is 
the normal hysteresis loop. However, a 
linear time base has been introduced 
into the Magnatest Q which results in 
the production of a magnetic curve 
without return, that is, a curve on one 
side only of the horizontal line. 

One of two things will happen when 
a second specimen is introduced into 
the second coil. If the characteristics of 
the two specimens are identical the 
curve will return to a horizontal straight 
line. On the other hand, if the second 
specimen differs from the first, the 
curve will assume a new shape that is a 


differential between the individual 
curves for the specimens. 
Differences in specimens produce 


various results. For example, magnetic 
saturation is affected by the composi- 
tion of the alloy, permeability by 
internal stresses and coercivity by the 
hardness of the material. Such effects 
become visible as maxima at various 
points on the magnetization curve; 
these maxima occur at different points 
according to the nature and quality of 
the material. 

These physical phenomena are used 
in the following way. In the centre of 
the cathode ray screen there is a vertical 
slit and scale. A phase adjuster allows 
the curve to be moved horizontally to 
the right or left. Any maximum on 
the curve can therefore be brought into 
the slit so that its height is measurable 
on the scale. A tolerance or maximum 
to which the graph may deviate from 


Testing and Sorting Ferro-magnetic Materials 


before- 
peaks 


determined 

showing 
within this maximum range are accept- 
able. Those with peaks lying outside 
must be rejected. The trace appears on 


the horizontal is 
hand. All specimens 


the screen within 0-2 second. If the 
parts are inserted by nand into the test 
coil, the speed of operation will average 
about one second per part. With auto- 
matic feeding this speed can be con- 
siderably increased 

This equipment has already proved 
to be of great value to industry. In 
one application, 3,000 pump plungers, 
which had already been greased and 
wrapped, had to be tested for depth of 
case-hardening. Even under such un- 
favourable conditions, the Magnatest Q 
detected differences of 0-004 in in the 
depth of case-hardening. The cost of 
unwrapping, de-greasing, re-greasing 
and re-wrapping the plungers was 
saved, 

There are few factories, and particu- 
larly those engaged in quantity produc- 
tion, that have not at one time or 
another encountered troubles through 
a mixture of steels of differing compo- 
sitions. With the Magnatest, sorting 
can be carried out rapidly and accur- 
ately. Differences in carbon content 
of less than 0-1 per cent are easily 
discernible. Variations in alloy con- 


tents can also be detected. 

One of these instruments is available 
for demonstration at the laboratory of 
Solus-Schall Ltd., 18-22, New Caven- 
dish Street, London, W.1. 
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DUPLEX GRINDING 


A High Production Special Purpose Rowland Machine 


and Co. Ltd., Climax Works, 

Reddish, Stockport, have been 
engaged in designing and building 
duplex grinding machines of many 
different types to suit a wide variety 
of components. ‘Their latest develop- 
ment is shown jn Fig. 1. It has been 
specially developed for grinding the 
faces of sintered bronze clutch discs 
up to 18in diameter for heavy Cater- 
pillar type vehicles. 

Each disc consists of a central annular 
steel plate with teeth round the peri- 
phery and a sintered bronze ring on 
either side. The outer faces of the 
bronze rings have to be ground parallel 
and to close dimensional limits. This 
is not an easy grinding proposition, 
since the discs have no great rigidity 
and in addition sintered bronze is 
easily removed. ‘Therefore a funda- 
mental requisite for successful opera- 
tion was extreme accuracy in the con- 
struction of the machine. 

The machine is of generous propor- 
tions throughout to ensure the rigidity 
necessary to obtain the required 
accuracy in the finished product. At the 
same time it allows high production 
rates to be maintained, For example, 
18in diameter discs are ground at a 
rate of more than 60 per hour per pass 
to within 0-001-0-002 in for parallelism 
and to uniform thickness within 
0-005in. A total of 0-034in of stock 
is removed in two passes. 

The box section bed is fabricated 
from steel plate, and is well ribbed and 
has ample base area to give the required 
rigidity. Large section cast iron slide- 
ways are secured to the upper surface. 
They are of the narrow guide type to 
ensure that accurate wheelhead align- 


Fe many years, F. E. Rowland 


ment is maintained. Each grinding 
wheelhead has adjustment in two 
planes. The abrasive disc, of the 
inserted nut type, is mounted on a 
heavy steel back-plate. The large 
diameter, high tensile steel spindle runs 
in precision pre-loaded angular contact 
bearings at the front end and in a roller 
bearing at the drive end. With this 
arrangement, increase in length due to 
temperature rise in operation does not 
affect the accuracy of the finished 
product. Each wheelhead is driven 
through vee belts by its individual 
totally-enclosed standard type 25 h.p. 
motor. 

An extension of substantial section 
and of fabricated steel construction is 
fitted to the front of the main bed. On 
it is mounted the work fixture slide, 
which is hydraulically operated. Adjust- 
able stops determine the limits of the 
work fixture travel. The work fixture 
itself is mounted on the slide. Essen- 
ually it consists of three rollers that 
contact the inside of the clutch disc, 
see Fig. 2. One of the rollers acts as 
a driver, and provision is made to 
allow adjustment to suit different 
diameter discs. A hydraulic cylinder 
controlled through a single lever on the 
bed extension actuates the lower front 
roller to apply the clamping and 
driving pressure. 

Work rotation during the grinding 
process is effected by means of a 
hydraulic variable speed drive arrange- 
ment throveh a worm reduction gear 
that gives a wide range of work speeds 
to suit different work diameters. The 
whole of the work fixture is enclosed 
by a sheet metal guard, which has a 
door to allow loading and unloading. 
Interlocks prevent the automatic cycle 


Fig. 1. Rowland duplex surface grinder for large clutch discs 


oi Operation from being initiated until 
the guard door is closed. 

The machine is hydraulically oper- 
ated throughout. Hydraulic power is 
suppiied by a special motor-driven 
pump, which together with the 
requisne valve control gear and the 
electrical push station, provides the 
maximur.1 convenience of operation. A 
controllea’ hydraulic feed mechanism 
is incorporated. This feeds both heads 
equally to a predetermined dead stop 
position, and contact with the dead 
stop initiates a “dwell” period before 
automatic reversal takes place. The 
“dwell” is vanable between 5 and 30 
seconds by means of a special elec- 
tronic process timer incorporated in 
the special control panel. 

The operating cycle is as follows: 

With the wheelheads in the “ out” 
position, the disc is loaded into the 
fixture and then clamped in position 
by actuation of the control lever. The 
loading door is then closed. Operation 
of a push button causes the machine 
cycle to start and the work carriage 
moves into the grinding position while 
at the same time the work starts to 
rotate. As soon as the in-feed of the 
carriage ceases, the wheelheads move 
inward; at feed rate, both heads feeding 
simultaneously up to dead stops. 

After the dwell period, the wheel- 
heads reverse and stop in the open 
position against the outer dead stop, 
while the work carriage returns to the 
loading position and the work rotation 
stops ready for the work to be released 
and unloaded. To allow the optimum 
feed rate to be employed for every 
application, the feed of the grinding 
wheelheads is infinitely variable by 
means of a dial control. 


Fig. 2. The three roller work holder 
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ULTRASONIC MACHINING 


Developments for Dealing with Very Hard Materials 


N recent years developments in 
[essen have opened up com- 

pletely new possibilities for the 
accurate machining of hard and brittle 
materials such as_ glass, ceramics, 
germanium, tungsten and _ titanium 
carbides, diamonds and synthetic gems. 
Important developments in this field 
have been made at the Mullard 
Research Laboratories. As a result of 
the work that has been carried out, 
the Equipment Division of Mullard 
Ltd. has developed a 50-watt ultrasonic 
drill, type E7680, see Fig. 1, and is 


carrying out trials with a_ larger 
250-watt ultrasonic drill, type E7690, 
see Fig. 2. 


By the attachment of suitable tools, 
both machines can, in addition to 
drilling, be used for cutting, shaping, 
hobbing, grinding and polishing. More- 
over, since these new machine tools 
depend upon a reciprocating instead of 
a rotary action, they are not limited to 
the cutting of circular holes. On the 
contrary, they can accommodate 
intricately shaped holes that it would 
be difficult, if not impossible, to 
machine by conventional methods. 

The process also has the advantage 
that its application is not limited to 
electrically conductive materials. Nor 
does it cause deformation, discoloration 
or burning of the workpiece. Another 
feature is that, should the occasion 
arise, curved holes can be cut by using 


Fig. 1. Mullard 50-watt ultrasonic drill 


a wire bent in the arc of a circle as a 
tool. 

The 50-watt machine, type E7680, is 
designed for bench mounting, and is 
capable of machining holes varying 
from 0-006in to 4in across and to a 
maximum depth of }$in. If special 
stubs are used, greater depths can be 
considered. The 250-watt machine is 
a fully-engineered tool suitable for 
mounting on a standard pillar-type drill 
stand, or on existing machine tools such 
as vertical drilling machines or jig 
grinders. It is capable of machining 
holes varying from 0-006in to 2in 
across and to a maximum depth of 2 in. 

In the 250-watt machine the drill 
head incorporates its own vertical 
slides, which are manufactured to 
precision limits. A pneumatic drill feed 
is incorporated. It permits’ very 
accurate cutting control. Provision is 
also made for the automatic periodic 
retraction of the drill, so that deep holes 
can be flushed out with fresh slurry. 
The cutting depth is continuously 
registered on a micrometer gauge 
recessed into the head. For automatic 
operation the use of a slurry pump is 
necessary, but if the machine is 
intended for manual operation, the 
slurry can be hand-fed. 


Manner of operation 

In both machines, cutting is effected 
by the continuous light chipping action 
of an abrasive slurry interposed 
between the cutting tool and the surface 
of the workpiece. Depending upon 
the material to be machined, the slurry 
is either a suspension of silicon carbide 
or boron carbide in water. The shape 
of the cut closely follows that of the 
tool. Special hardened tools of the con- 
ventional kind are not necessary, and 
the tools are normally made of rela- 
tively soft materials such as brass or 
mild steel. This is a great advantage 
since the user can easily shape a cutting 
tool to suit any specific requirement. 
During the machining operation there 
is no stressing and little heating of the 
materials; therefore, trouble due to dis- 
tortion and deformation is eliminated. 


Performance 

Basically, the machining accuracy 
and the surface finish obtainable with 
these ultrasonic machine tools are 
dependent upon the size of the abrasive 
particles used in the slurry. Surface 
finishes in the order of 8-10 micro- 
inches are easily obtainable and finer 
finishes can be obtained by the use of 
appropriate abrasives. As with normal 
machining, a re-passing action equiva- 
lent to reaming may be carried out to 
obtain precise sizing. The dimensional 
accuracy for a roughing cut with 
120-mesh abrasive is usually between 
0-002in and 0-003in. By using a 


1,000-mesh abrasive it is possible to get 
dimensional accuracy in the order of 
0-0005 in at the finishing cut. 

Speeds of working vary greatly 
according to the material of the work- 
piece and the size of the tool. For 
example, with the 50-watt drill, a } in 
square hollow tool will penetrate soda 
glass to a depth of 1mm within 30 
seconds, whereas a similar penetration 
into tungsten carbide would take 
approximately 10 minutes. 


The 50-watt ultrasonic drill 


The Mullard ultrasonic drill, type 
E7680, is similar to a normal light 
bench-type power drill and operates 
from 110-250 V A.C. mains supplies. 
It comprises two units, the drill head 
mounted on a bench stand and an 
ultrasonic unit. These units are 
connected by a single 4-core cable. 
Controls are limited to a simple tuning 
control and an on/off switch. 

The drill head consists of a magneto- 
strictive transducer coupled to a brass 
velocity transformer, or matching stub, 
to the end of which the cutting tool is 
screwed. ‘Tools are either turned with 
a standard B.A. threaded stud for fitting 
to the machine, or in the case of 
complex shapes brazed to threaded 
studding. Three velocity transformers 
are provided with the machine. ‘They 
have tip diameters of § in, } in and # in. 
This range covers all drilling sizes 


Fig. 2. Mullard 250-watt ultrasonic drill 
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from the smallest possible to the 
equivalent of a square cutting tool with 
4in sides. The appropriate stub is 
chosen to suit the particular size of 
tool that is to be used. 

The transducer, which is a laminated 
nickel stack, is a 20kc/s half-wave 
resonant section clamped at its nodal 
point. A drive coil is mounted on the 
transducer, and separate polarizing 
coils are fitted on a laminated yoke, 
which flanks the transducer. The brass 
stubs are also 20kc/s half-wave 
resonant sections. They are turned 
with a {in B.S.F. stud that screws into 
a stainless steel plate brazed to the face 
of the transducer. At the face of the 
transducer the amplitude of vibration 
is in the order of 0-0005in. The three 
stubs magnify this movement in the 
ratios 2:1, 3:1 and 6:1, to give tip 


amplitudes of approximately 0-001 in, 
0-0015 in and 0-03 in respectively. 

A conventional type of drill stand is 
employed with the drill head mounted 


HOT 


ORK carried out by the British 
Wie: and Steel Research Asso- 

ciation on hot dip aluminizing 
is of considerable interest to manufac- 
turers and users of motor vehicles. The 
value of aluminium as a_ protective 
coating on iron and steel is now widely 
recognized. Sprayed aluminium coat- 
ings have given good results, and it has 
been shown that hot dipped aluminium 
coatings also have valuable properties. 
This latter type of protection has been 
available in the United States since 
1939, but the application of the coating 
presents a number of difficulties. and 
so far only one process has proved out- 
standingly successful. The equipment 
used jn the process is expensive and 
could be used economically only for 
continuous operation on a fairly large 
scale. 

The British Iron and Steel Research 
Association have been working on hot 
dip aluminizing since 1949. Samples 
produced in their laboratories at 
Swansea have been examined for 
appearance, coating thickness, coating 
structure, hardness of the alloy layer, 
bending properties, and resistance to 
heat and corrosion. Studies have also 
been made of the effects of different 
methods of treating mild sheet before 
dipping and of varying the temperature 
and composition of the bath, 

Laboratory work on sheet samples 
was followed by the small-scale batch 
aluminizing of fabricated articles, using 
samples of steel tube, angle iron and 
other rolled sections up to 15 in long. 
These experiments suggested that good 
results could be obtained by batch 
aluminizing, and that the process 
should not be too difficult to operate. 
Since the advantages of continuous 
processing were obvious, a small pilot 
plant suitable for the continuous 
aluminizing of strip up to 2in width, 
or of wire, was erected at Swansea for 
further investigations, the main objec- 
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on a lever-operated, counter-balanced 
fitting that slides on a vertical pillar. 
‘The power unit has an ultrasonic out- 
put of approximately 50 watts at a 
nominal frequency of 20 kc/s for ener- 
gizing the transducer. It also provides 
a D.C polarizing supply. The circuit 
comprises a tree running symmetrical 
multi-vibrator whose frequency may be 
tuned between approximately 16 and 
24 kc/s. The output is fed into a single 
amplilying stage that drives two output 
pentodes in parallel. Connection to the 
transducer is made via an output 
matching transformer. A_ full-wave 
rectifier circuit provides the low voltage 
polarizing supply. If desired, a metal 
tray to fit the base of the drill stand 
may be supplied to contain the liquid 
slurry used in the work. Special 
matching stubs, to be used when deep 
cutting is to be done, may be supplied 
to special order. Cutting tools are not 
supplied with the equipment; they can 
casily be made by the user. 
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The 250-watt Mullard machine com- 
prises three units: a drill head, which 
incorporates the precision — vertical 
slides and pneumatic feed control; an 
ultrasonic generator; and a_ control 
panel. The equipment operates from 
A.C. mains supply in the range 200-250 
volts at 45-65 c/s. A compressed air 
supply at 601b/in* and having a flow 
of 7ft’/min is also required. 

The electrical design of the drill 
head is basically similar to that of the 
50-watt machine. For driving the 
transducer, however, a _ standard 
Mullard type E7590 low frequency 
ultrasonic generator is used. It is 
connected to the control unit by means 
of a 5-core cable. The control unit is 
mounted on a pedestal and houses the 
electronic and pneumatic controls and 
indicating instrument. This unit is 
connected to the drill via a_ single 
reinforced coupling through which the 
power supply cables and compressed 
air are fed. 


DIP. ALUMINIZING 


tive being to reduce the process to the 
simplest form consistent with satisfac- 
tory coating. As a result of the previous 
studies the preliminary treatment of 
the strip before aluminizing has been 
greatly simplified. ‘This should lead to 
considerable economies in commercial 
operation. 

Coatings of satisfactory uniformity 
and thickness are being produced by 
both the batch and continuous pro- 
cesses. Their appearance is bright and 
attractive and can usually be improved 
by cold rolling. When pure aluminium 
is used in the bath the alloy layer is 
very hard and brittle, but the bending 
and cupping properties be 
improved by the addition of silicon. 

The most valuable properties of hot 
dip aluminized coatings are excellent 
resistance to corrosion and heat. Tests 
have shown that a coating of this type 
usually gives better protection than a 
zinc coating of equal thickness, and 
therefore of more than twice the 
weight. ‘This superiority is particularly 
marked in humid or sulphurous condi- 
tions, when zinc coatings are liable to 
fail rapidly. In tests for heat resistance, 
B.LS.R.A. found that samples of sheet 
and wire aluminized by hot dipping 
were still in excellent condition after 
being heated for 1,500 hours in a 
muffle furnace at 600 deg C. 

Because of the good resistance to 
heat, hot dip aluminized sheet is being 
used in the United States for a wide 
range of articles where this property, 
together with some resistance to corro- 
sion, is important. Applications of this 
type include brake linings, cylinder 
barrels, and the exhaust systems of 
cars. 

Generally speaking, 
factor determining the life of a motor 
car is not engine wear but the condi- 
tion of the bodywork. Corrosion causes 
damage which is costly to remedy and 
results ‘n drastic reductions in the 


the principal 


market value of used cars. Particularly 
galling to,the motorist who has just 
invested in a reconditioned engine is 
the appearance of a patch of rust on a 
wing. Having regard to the high cost 
of finishes capable of giving indefinite 
protection, it is possible that hot dip 
aluminizing might be of assistance to 
manufacturers in combating corrosion. 

On the other hand, the occurrence 
of uncoated spots is a much more 
serious matter than in the case of hot 
dip galvanized coatings. With alu- 
minium, resistance to corrosion is due 
to a surface film of oxide, which is very 
tenacious, but once this film is broken 
down the coating becomes anodic and 
pitting occurs. It follows that holes 
could not be drilled in fabricated 
articles once the aluminized coating 
had been applied, since the bare iron 
or steel would rapidly be oxidized. This 
should not present serious difficulties, 
however, since it would usually be 
possible for any necessary holes to be 
drilled before the coating was applied 
or for further corrosion protective to 
be applied. The relative costs of 
aluminizing and_= galvanizing must 
largely depend on the prices of zinc 
and aluminium. As a rough indication, 
however, it is likely that with alu- 
minium twice the price of zinc, hot dip 
aluminizing should be cheaper than 
galvanizing 

The processes developed by the 
British Iron and Steel Research Asso- 
ciation appear to be technically satis- 
factory, but the economic value of this 
method of protection can only be deter- 
mined by laying down a full-scale plant 
which is outside the province of a 
research association. Bearing in mind 
that hot dip aluminizing has long been 
an established process in the United 
States, it seems probable that the 
markets awaiting commercial develop- 
ment are large enough to merit very 
careful investigation. 
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CURRENT PATENTS 


A Review of Recent Automobile Specifications 


Drop-head framing 


TH fabric covering employed in a 
drop head is susceptible to weather 
and climatic conditions and may shrink 
or stretch as much as 2 per cent. Conse- 
quently, difficulty may be experienced in 
attaching the forward edge to the wind- 
screen frame or, conversely, the fabric 
may be slack when erected. It is proposed, 
therefore, to replace the usual fixed 
framing pivot by an_ adjustable or 
resiliently mounted pivot. 

The pivots may be manually adjusted 
by means of cams or linkages but in the 
example shown they are arranged in 
guides directed towards the centre of the 
mean curve of the head fabric and biased 
upwardly by springs. To a support plate 


No. 703570 


A attached to the body framing is bolted 
a slotted metal casing B in which is slid- 
ably mounted the pivot shaft C. One end 
projects through the trim panel, the slot 
in which is reinforced by a metal eyelet 
D, and the other is squared to engage the 
casing slot and prevent rotation. To the 
major diameter of the shaft is secured a 
radial spindle E carrying the biasing 
spring F and guided in the lower end 
wall of the casing. 

In the position shown any shrinkage 
of the head fabric will be compensated 


No. 702074 


by depression of the pivot. Should the 
fabric be likely also to stretch, the normal 
position of the pivot would be arranged 
to lie intermediate the ends of the casing 
slots. An incidental advantage conferred 
by the resilient support is that the hoops 
can be somewhat longer than usual— 
providing more head room—without the 
need to extend the stowage compartment. 
The pivots can be manually depressed so 
that the longer hoops will clear the rear 
margin of the compartment and enter. 
Patent No. 703570 Singer Motors Ltd. 


0.H.V. cylinder head construction 


HE relatively complicated casting for 

the head of a multi-cylinder engine of 
the overhead-valve type is difficult to 
fettle and clean internally. Failure to 
remove a flash, core wires, or sand may 
prevent the proper circulation of coolant 
and result in local over-heating and the 
establishmen: of steam pockets. To obviate 
that contingency, this cylinder head is 
cast with a facing A immediately below 
facing B to which the usual inlet and 
exhaust manifolds are fitted. In facing 
A a series of elongated openings C are 
so disposed as to afford access for fettling 
tools to the coolant zones adjacent the 
inlet and exhaust passages in the head. 

A conduit D bolted to facing A carries 
the coolant from the pump discharge 
outlet E to the entry F at the rear of the 
head. Normally, openings C are blanked 
off by the gasket but, if desirable, the 
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No. 703885 


conduit and the gasket may be furnished 
with corresponding apertures to direct 
streams of coolant through openings C 
and on to the valve seatings. A cock is 
fitted at the rear end of the conduit to 
enable the coolant to be drained from 
the head. Patent No. 703885. Morris 
Motors Ltd. 


Lubricant cooling arrangement 


O ensure that lubricant delivered to 

the engine main bearings is relatively 
cool, the gallery pipe is located in the 
coolant jacket and spaced from the crank- 
case wall. Additionally, the jacket is con- 
tinued down the crankcase to the flange 
at the level of the crankshaft axis so that 
lubricant thrown against the wall and 
draining to the sump is also cooled. 

In the example, the gallery A is cast 
with the engine block and supported by 
lugs B disposed in the planes of the 
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transverse webs carrying the main bear- 
ings. As an alternative method of con- 
struction the gallery may be formed by 
an inserted or cast-in tube C. If desired, 
one or more additional ducts D, through 
which the oil passes in series before 
reaching the gallery, may be provided. 
The sheet metal jacket E may be welded, 
soldered, adhesively secured or detach- 
ably secured in position. Patent No. 
702074. Daimler-Benz A.G. (Germany). 


Vee-type eight-cylinder engine 


Y an unusual disposition of cylinders 

and a novel crankshaft arrangement, 
this engine has a regular ignition sequence 
and each row of cylinders functions, as 
regards suction, in the manner of a four 
cylinder unit with a sequence of 1-3-4-2. 
Cylinder blocks are mounted at an angle 
of 70 deg and the paired crankpins of the 
four-throw, three-bearing crankshaft are 
staggered with respect to each other 
through 20deg, as indicated in the 
diagram. The firing sequence is 
1-5-3-7-4-8-2-6. 

Suction manifolds A, each embodying 
four individual conduits, are fed from two 
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carburettors B, or a twin-barrel unit, and 
are coupled by a compensation pipe C. 

The crankcase is completely closed and 
ventilated with air drawn from the filter 
system. Oil-impregnated air leaving the 
crankcase is pas through a separator, 
which returns oil to the crankcase, before 
being led back to the air filter manifold. 
Another interesting feature is the thermo- 
static control of lubricating oil tempera- 
ture. When the oil reaches a predeter- 
mined temperature, the flow is diverted 
through a cooler before being delivered 
to the engine and this automatic regula- 
tion prevents the oil temperature from 
exceeding a predetermined maximum 
value. Patent No. 703819. Fiat S.A. 
(Italy). 


Variable-rate suspension spring 


a this spring several resilient bodies 
are arranged to e compressed in series 
up to a predetermined value and there- 
after compressed in parallel. Displace- 
ment in the opposite direction, on the 
rebound, compresses a single resilient 
member. 

The housing comprises tubular parts 
A and B joined coaxially by screwed ring 
C and closed respectively by a suspen- 
sion cap and a screwed cup. Part B is 
formed with an internal annular abut- 
ment D. Within the housing is a three- 
diameter shaft E with the screwed end 
of the major diameter projecting through 
the cup and bearing the locked nuts F 
and the suspension eye. Stacked on the 
shaft are a first rubber sleeve G between 
two slidable flanges, a spacer H_ located 
over a screwed abutment J, a second 
rubber sleeve K between a slidable flange 
and screwed abutment L, and a third 
rubber sleeve M between a slidable flange 
and the end abutment N. ‘To permit the 
use of standardized rubber sleeves, metal 
liners P are provided on the reduced 
portions of the shaft and to avoid direct 
metal-to-metal contact between the 
several elements rubber cushioning rings 
are bonded to spacer H and abutment L. 

In operation, increasing tensile loading 
is opposed first by the resistance to com- 
pression of sleeves G and K in series. As 
the load increases the flange of sleeve K 
engages abutment D and simultaneously 
abutment J on the shaft engages the 
flange of sleeve G. Subsequently these 
sleeves are compressed in parallel. Further 
loading brings the flange of sleeve M into 
engagement with ring C and thereafter all 
three rubber sleeves are compressed in 
parallel. Rebound is taken solely by 
sleeve G in compression between lock- 
nuts F and abutment D. Patent No. 
703641. Dunlop Rubber Co. Ltd. 


Attachment of panelling 


Ts method of securing panels to the 
pillars or framing of a vehicle body 
obviates the need to drill the panel 
margins. One flange of the H-section 
extruded metal pillar A is formed with 


a longitudinal groove B and a pair of 
shallow V-shaped grooves C. The web is 
thickened locally to afford sufficient metal 
to receive tapped holes. Panels D are 


E D 


\ 


8 
No. 703605 


B A 


F 


positioned so that their edges terminate 
at or adjacent the sides of the groove B 
and clamped by the cover strip E. This 
has a central ridge for locating engage- 


May 1954 


ment in the pillar groove B and parallel 
rows of conical pins F which deform the 
panel margins into grooves C as the strip 
is secured by its attachment screws. The 
necessary drilling and tapping may be 
performed before or during assembly. 
As a modification the cover strip G 
may be formed with complementary V- 
shaped ridges to deform the panel. In 
the case of a wooden-framed structure, 
the panels are similarly positioned and 
clamped by a flat cover strip furnished 
with rows of conical pins which deform 
the panel margins into the pillar. Patent 
No. 703605. Park Royal Vehicles Ltd. 


Independent suspension of 
driven wheels 


N_ independently sprung,  dirigible 

wheels also used for driving and braking, 
the necessary effort is transmitted from 
the power unit by a universally jointed 
drive shaft. The invention consists of 
the use of the drive shaft as one of the 
links controlling the movement of the 
wheel relative to the vehicle. Of the 
several examples detailed in the specifica- 
tien, the one illustrated is typical. 

Drive shaft A constitutes a first link 
and a transversely mounted leaf spring B 
a second link. An anti-roll bar C carried 
in rubber bushes D either fore or aft of 
the drive shaft forms a third link. Wheel 
carrier E is connected to the ends of B 
and C by ball joints, aligned on an axis 
passing through the outer universal joint 
F of the drive shaft, to permit it to swivel 
for steering. A telescopic shock absorber 
G is pivotally connected to a lug on the 
upper ball joint and a frame bracket. 

Inward thrust from the road wheel is 
transmitted through the drive shaft to the 
differential shaft and then through a 
thrust washer to the opposite differential 
shaft where it is resisted by its bearing. 
The differential casing is supported in 
rubber mountings H in a frame bracket. 
Brake drum J is secured to a flange on 
the driving element of the inner universal 
joint in such a manner that it can be 
detached and withdrawn for access to the 
shoes without dismantling the drive shaft. 
Patent No. 702454. D. B. Bastow and 
H. R. Morgan. 


| 


No. 702454 


220 
B D, 4H L A N 
AL 4 4 274 4442 
| \ \ j 
\ 
4 
a 

VA 4 
| 
| 
BS 
| 
NAL 
/ 
pase 


The symbol that means 


CERTIFIED 


Zinc Alloy Die Castings 


The British Standards Institution, in collaboration 
with the Zinc Alloy Die Casters Association, has 
introduced a certification scheme for zinc alloy die 
castings. Under this scheme, zinc alloy die casters 
may be licensed by the B.S.I. to use the Kite Mark 
¥Y on their castings as a guarantee that they are 
produced under strict analytical control and subject 
to inspection by the B.S.I., and that they comply 
with British Standard 1004. 

Certified castings normally bear the Kite Mark ¥, 
‘“*B.S.1004”’ and the die caster’s name, trade mark, 
or B.S.I. licence number. To ensure complete 
satisfaction we recommend that, on all your orders, 
you should specify: ‘Certified zinc alloy die castings’. 


On May Ist 1954 members 

licensed to operate the scheme included : 
ADVANCED PRESSURE DIECASTING CO, LTD., 
BIRMINGHAM. 

ALLOY PRESSURE DIE PRODUCTS LTD,, WILLENHALL 
ARMSTRONG’S PATENTS CO. LTD., BEVERLEY, 


THE BIRMINGHAM ALUMINIUM CASTING (1903) CO. 
LTD., BIRMINGHAM, 


BRITISH DIE CASTING & ENGINEERING CO, LTD., 
NEW BARNET AND NORTH SHIELDS. 


BURDON & MILES LTD., ENFIELD HIGHWAY. 
DYSON & CO. ENFIELD (1919) LTD., ENFIELD. 
FRY’S DIECASTINGS LTD., LONDON, $.W.19. 
GILLS PRESSURE CASTINGS, BIRMINGHAM, 
CHARLES HILL & CO. LTD. (Hills Precision Die Castings Lid 
BIRMINGHAM. 

JOHN IRELAND (WOLVERHAMPTON) LTD., 
WOLVERHAMPTON, 

KAYE ALLOY CASTINGS LTD., BIRMINGHAM, 
JOSEPH LUCAS (ELECTRICAL) LTD., BIRMINGHAM 
METROPOLITAN PLASTICS LTD., LONDON, 
THE SHAW FOUNDRY CO., WILLENHALL. 
STREBOR DIECASTING CO. LTD., RADCLIFFE. 
T.A.L, DEVELOPMENTS LTD., LONDON, N,17 
WESTERN DIECASTING LTD., BRISTOL. 
WOLVERHAMPTON DIE-CASTING CO. LTD., 
WOLVERHAMPTON. 


ZINC DIE ALLOY CASTERS ASSOCIATION 


LINCOLN HOUSE FURL 
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THE OUTSTANDING 

\ ™ DOVER 


are recognised by all the leading 


CAR MANUFACTURERS 
who fit DOVER 


as standard equipment. 
* 


DOVER LTD. NORTHAMPTON 


Also Plastic Moulders in ‘‘DOVERITE”’ of 
CONTROL KNOBS & LEVERS 


sprinc arm STEERING WHEELS 


For consistent 
accurate pressure control 


Wlustrations by kind perm 'ssion o 
British Electricity Authority and The 
English Electric Company 

Limited 


SINGLE 

STAGE 
REGULATOR 

a sensitive 
accurate single- 


stage regulator 
for general use. 


MULTI-STAGE 
40-LINE REGULATOR REGULATOR 
for use with 
Pipelines 


For example, the modern Turbo-Aiternator uses Hydrogen as a coolant instead 
of air 
A pressure control system was required to supply Hydrogen to che alternator 
casing automatically at a rate as low as 30 cu. ft. per day at a pressure of 0.8 p.s.i. 
maximum/0.4 p.s.i. minimum. 
B.I.G. produced a control panel which, using standard Multi-Stage and 40-Line 
Regulators, operates continuously and without adjustment well within this specified 
tee range as the above extract from an actual plant log illustrates. 

rimarily designed for use with oxy-acetylene Welding and Cutting Equipmenc, 
these Regulators, renowned for their reliability, are being put to an ever-widening 
range of uses, where even more accurate control of pressure is required than in 
the most delicace welding operations. 
There is a 8.1.G. Regulator to suit your requirements. Full details will 
gladly be supplied on request. 


for fine control and absolute 


— BRITISH INDUSTRIAL GASES LIMITED 


tia HEAD OFFICE : 32 VICTORIA STREET, LONDON, S.W.! Telephone : ABBey 6082/3 and 4 
BIS tad (London : Eastway, Hackney, London, E.9 Tel.: Amherst 5443/4 
~$ = | Manchester: Richmond Rd., Trafford Park, Manchester, Tel.: Trafford Park 1641/2 


Works ; Liverpool : Fieming Road, Speke, Liverpool, 19 Tel.: Hunts Cross 1212/3 
Queen Elizabeth Ave., Hillington, Glasgow, S.W.2 Tel.: Halfway 1651 
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Consistency in quality — you can rely on it with repetition 
castings in Meehanite metal. The same specified engineer- 
ing properties, the same uniform soundness, the same 
easy machinability in every batch — and from _ begin- 
ning to end of each batch. They mean fewer rejects : 
lower production costs. We can supply them in various 
types of Meehanite metal according to whether you 
need them for general engineering or with special resist- 
ance to heat, wear or corrosion — from a few ounces 
weight to 40 Ibs. (For larger castings than this—up to 20 tons 
—there is our Jobbing Foundry). Why not consult us ? 


ASHMORE, BENSON, PEASE & CO. 


(Proprietors: The Power-Gas Corporation Ltd.) 
STOCKTON-ON-TEES 


LICENSEES OF THE INTERNATIONAL MEEHANITE METAL CO. LTD. 
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Capacity : 2§ in. dia. hole through spindle. 
16 in. dia. swing over stainless 
steel bed covers. 


Spindle: Mounted in ball and roller 
bearings. 


Powerful metal-to-metal cone clutches 
transmit power through ground 
gears. 


New features include patented hydraulic preselecting 
speed change system allowing for setting any operation 
speed whilst the previous operation is running. Maximurn 
production is ensured by making full use of Tungsten 
Carbide cutting tools. 


4 
Our 
No. 7 PRELECTOR 


COMBINATION 
TURRET LATHE 


SELLY OAK (4) _ BIRMINGHAM 29 
TELEPHONE SELLY OAK 1131 


onomy 


Brake pedal switch bolts 
to existing brake pedal 


ELECTRICALLY 
OPERATED 
EXHAUST BRAKE 


PATENT APPLIED’ FOR 


Now in production, the Ashanco electrically operated exhaust brake is already in service on many Diesel 
powered passenger and goods vehicles. The assembly is readily fitted to both vertical and horizontally mounted 
engines. Normal operation of the brake pedal actuates the solenoid controlled brake valve 


CONSTRUCTION 

Malleable iron body and damper plate. Plain cast-iron bushed spindle bearings which do not require lubrica- 
tion. Jointing rings incorporated in casting making gastight joints with the mating flanges provided. Bearings 
sealed to prevent leakage of exhaust gases. Solenoid windings glass insulated for high temperature conditions 
Solenoid plunger sleeve impregnated to eliminate need for lubrication 


ADVANTAGES 

Compulsory use of unit by driver due to l- + a 3 
electrical operation from brake pedal . : 
Elimination of brake-fade due to over- ‘ 
heating. Reduction of brake liner wear ; 
Increased tyre life due to absence of tyre : 

J), 


drag. Prevention of engine over-running 

governed speed on descents The Ashanco Electrically Operated 
Exhaust Brake and pedal switch 
wiring layout 


Send for full particulars NOW THOMAS ASH & co. LTD. 


ASHANCO WORKS 19 REA STREET SOUTH BIRMINGHAM 5 Telephone: MIDland 4674-6 
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DELIVERY | 


FROM AVAILABLE MATERIAL 


Contact 


SALTER 


ABOUT SPRINGS & PRESSWORK 


Est. 1760 
Write for free copy of the Salter Spring Handbook—it's full of useful information 
GEO. SALTER & CO. LTD., WEST BROMWICH. Telephone: West Bromwich 1331 (8 lines) 
LONDON Phone: Holborn 6046/7 MANCHESTER Phone: Blackfriars 8551 COVENTRY Phone: 3644 
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NON-FERROUS METALS 


Cold Rolled Sheet & Strip, Rods 
& Bars, Wire & Drawn Strip, 
Tubes, Chill Cast Bars, 
Phosphor Bronze, Gun Metal, 
Brass & Copper, Gilding 


Dog Poo; M 
Metal etc. i Birmingham 30 
an 
Fazeley St. mitts, 


Specialists in the production of Wrought High Tensile Alloys 


% 


BIF 
and £4000 damages 


STAND No. A press operator whose earnings are 
retarded by slow guard operation is a 

menace to himself and to you. He is 

tempted to expose himself to danger and 

may involve you in heavy damages. 

Fortunately, the ‘Fastrip’ Synchronised Guard 

ensures the highest. standard of safety 


without impeding produttion. Send for full 


details to-day. 


P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone : CALthorpe 3114 
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new 
thin wall bearing 


We are now free to announce the availability 


of Dualloys Thin Wall Bearings. These will exhibit 


the same dependable quality and capacity for long service 


which characterise our thick wall bearings and will 


enjoy an equal reputation. Our Company and its personnel have had 


long and successful experience of bearing manufacture. 


Our new thin wall bearings result from this specialist experience. 


If you would like to know more about Dualloys Thin Wall Bearings, 


we will send one of our technical men to see you. 


The Plain Bearing Specialists 


Dualloys Ltd. (Established 1935) Boden Works, Chard, Somerset 


Improved Thin Wall Bearings Ltd. Dualloys Thick and Thin Wall Bearings Ltd. 
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USE 


CLANCEY 


CAST-IRON 
», VALVE GUIDES « TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 


\LE VALE HALESOWEN 


RADLEY HEATH 6941I-2-3 


Fry’s solders radiator 
dipping process at MORRIS works 


FRY’S Solders play an essential part in production techniques evolved by the 
Radiators Branch of Morris Motors. In common with many other world 


famous manufacturing concerns, Morris rely on FR Y’S Solders exclusively to speed 
production, reduce material costs and ensure peak technical efficiency in all soft 


soldering processes, 
Our Technical Department 


FRY’S Technical Advice Department is able to help to solve 
soldering problems. Please write or phone YOURS today. 


Soldering simply means FRY’S 


Draining off surplus 


§ | solder from tube plates 
FRY Metal Foundries Limited 


enquiries invited 


Tandem Works, Merton Abbey, S.W.19. MIT cham 4023 
GLASGOW + BRISTOL « BIRMINGHAM + DUBLIN 
25 
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AUTOMATIC HIGH-SPEED 
[GEAR SHAPING MACHINES 


These machines shape by the generating process 
with a pinion type cutter for spur and helical gears. 
The Lorenz method is ideal for the production of 
precise internal and external gearing, sprockets, 
ratchets and other profiles. 
During the cutting stroke the tool is moved up 
and down and rotated so that the tool and work 
execute the movement of two meshing 
gears. This method ensures maximum 
accuracy and smooth flanks of the work. 
The tool is re-sharpened by simply grinding 
the tooth face. 
Special attachments are available for genera- 
ting helical gears, gear trains, face gears, 
rack gears, shaping between centres, etc. 
Lorenz gear shapers are made in five sizes 
as shown below. 


AUTOMATIC GEAR SHAPERS 
MODEL |S 00 |SV 00| $5 |S7 500|S7/1000 | 


Pitch diam. 7H" | 193° 40° 


Face width 54" 


Diam. pitch/ ‘ 
module 3,6/7 


AUTOMATIC GEAR HOBBERS 


High production machines of extreme 

accuracy for the manufacture of spur, 

helical, worm wheels, and special gearings 

are made for work of pitch diameters from 

“3 to 63” and diam. pitch/module 4.23/6 
Model SV00 


WICKMAN of COVENTRY 


LONDON BRISTOL BIRMINGHAM MANCHESTER 
LEEDS GLASGOW NEWCASTLE ° BELFAST 
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WHEN SPEED IS ESSENTIAL... 


WE HAVE THE ANSWER py 


Add to this the operation of our own transport 
service and the result is an even faster 
delivery. 

For the quantity production of parts turned to 
your own specification up to a maximum 


diameter of 14” with consistent accuracy, 


Northern Automatic are the ‘people to see. 
A.R.B. Approved. 


NORTHERN AUTOMATIC SCREW CO. LTD. 


GOLF ROAD WORKS - ALTRINCHAM ~- CHESHIRE PHONE : ALT 2184 « 2497 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 


AUTOMOBILE ENGINEER, May 1954 


‘ 
| 
99 


MECHANICAL 


A fork truck—recently illustrated in) MECHANICAL 
HANDLING —is moving a number of heavy steel coils at 
one lift of the ram or bar attachment. This is only one 
example of the innumerable ways in which handling 
problems can be tackled. Month by month MECHANICAI 
HANDLING contains news, descriptions and comments 
of value to large-scale industrial plants—and to less 
complex undertakings—in search of more effective and 
economical methods of handling. 


DROPSTAMCO Products have an extra strength 
and superior finish because they are made from the 
finest quality material, accurately heat treated throughout to 
give maximum strength. There are drop forged spanners, 
hammers, etc., and hot steel drop forgings for the motor, 
hand tool, and engineering trades from 20z. to 10lb. 


DROP STAMPING CO. LTD 
BIRCH RD. WITTON: BIRMINGHAM: ENG 


DS 


FOR EVERY INDUSTRY 
large-scale or small 


Production executives find MECHANICAL HANDLING an 
invaluable source of information on the use of mechanical 
systems. Articles and illustrations show in detail how 
industrial plants, and comparatively small industries, have 
used various applications of the latest mechanical handling 
methods to step up production and reduce human fatigue. 
MECHANICAL HANDLING is the only British journal devoted 
entirely to the subject of mechanical aids to productivity. 
It caters for every type of industry, describing methods which 
may well be applied to your business, resulting in an increase 
of output—without adding to working costs. 

Read MECHANICAL HANDLING every month and be fully 
informed. Post this coupon to obtain the current issue. 


A.E.5 


TO: 


DORSET HOUSE STAMFORD STREET LONDON S.E.1 
Please enter my name as a subscriber for the next 12 issues. 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00). 


Remittances from overseas should be made by money order or bank draft in 
sterling on London out of a registered account, 


POST THIS FORM TODAY 
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27 British Car Manufacturers 


put 2 and 2 together 


the coach-building industry makes endless demand for specialised adhesives 


for fast assemblies. 27 car manufacturers rely on adhesives from the DSP range. 


‘ 
‘ 
‘ 


How do you stick it ? 


The DSP range includes latex, rubber and reclaim based 
adhesives ... thin fluids to heavy cements. If your business 
is assembly make it a fast assembly with DSP. If the range 
does not include an adhesive perfect for your process, DSP 
will make one specially for you. Write please with full details. 


DUNLOP SPECIAL PRODUCTS LTD - FORT DUNLOP + ERDINGTON - BIRMINGHAM 24 
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you considered 


On the ‘*Mauretania”’ 
and the two ‘‘Queens”’, 
on railway systems 
throughout the world, 
certainly in your own 
car, Cooper’s Felt is 
proving an_ invaluable 
material for a surprising 
number of purposes. 
Have you considered felt? 
One of Cooper's experts 
will be happy to answer 
any questions. 


Please send all enquiries to— 


Head Office & Works: COOPER & CO., (Birmingham) LTD., Brynmawr, Breconshire. 


Telephone: Brynmawr 312. Telegrams: Felting Brynmawr. 
Registered Office & Works: Little King Street, Birmingham, 19. 


Long thick-walled Short and_ thin-walled 
Bushes are a waste of Carobronze Bushes save 

material material and are more 
efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 


As the machining allowances necessary with Carobronze are likewise very small 


.... YOU SAVE IN EVERY DIRECTION 
CAROBRONZE LIMITED 


School Road, Belmont Road, 
London, W.4. 


Grams: Carobronce-Chisk, London 
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STANDARD 
INDUSTRIAL 
MOTORS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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TALKING MACHINE SHOP 


“Last year, this place looked like a chemist’s shop.”. 


‘There was a different coolant on almost 
every machine and I was the poor so-and-so 
who had to keep track of them ll. 
COOLEDGE has stopped al! that. 
now use it on most cutting operations in 
South Machine Shop, it’s on many of the 
turret lathes and even some of the large 
automatics—and we get impressive results 
on all of them. 
The booklet* they have in the P.M’s office 
says that COOLEDGE can cover all these 
jobs because its course oil water emulsion 
gives a tough lubricating film with jolly 
good quenching properties. That’s his 
department though. For my part, it saves 
tume and trouble in Stores issues and it 
must save the firm pounds in the course 
of a year ”’ 
*This is publication S.P. 173 which gives full details of Fletcher ; 
Miller Cutting Fluids You can get one by writing to the Hyde Machining automobile components from steel 
address forgings at 78 feet per min. on Bullard 8-spindle 
vertical automatic lathe. Individual flow of 
COOLEDGE at | in 35 diluuon 1s provided at 
each tooling station 


‘FLETCHER R MILLER 


FLETCHER MILLER LTD- ALMA MILLS -HYDE-CHESHIRE 


Telephone ; HYDE 781 (5 lines) Telegrams : EMULSION, HYDE. 


CIRKSITE 


SA’ METAL is THE Alloy 
for Sheet-forming Press Tools & Stretcher Dies 


Many of the world’s most famous aircraft and automobile 
companies use Kirksite ‘A’ because they have discovered its 
many advantages over steel and cast iron. 
SPEED. Kirksite ‘A’ eliminates long waiting periods for 
tools. Dies can be produced within a few days of 
receiving patterns. 
LOW COST. Dies made in Kirksite ‘A’ cost 
@ __ only a fraction of similar tools produced in 
@& __ Stee! or cast iron and the more intricate 
HIGH RECOVERY VALUE J the tool, the greater the saving. 
An outstanding advantage of Kirksite & wi 
is that obsolete dies can be recast in- 
definitely. Write for literature giving examples Sens 
of production runs obtained from Kirksite press tools, 
and other interesting facts about this versatile alloy. Also ask for a Die for nage 
copy of Hoyt Engineers’ & Buyers Guide. 
We operate a complete and speedy service for the a Rotter Co. ied. 
production of dies from customers’ own patterns. 


Hox HOYT METAL COMPANY OF GREAT BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, S.W.I5 
Telephone: VANdyke 606! Telegrams: “Profanity’’, Wesphone, London 
ZINC-BASE ALLOYS, ETC. 


PLAIN BEARINGS ANTI-FRICTION METALS BRONZES SOLDERS 
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continuous 


Birlec Limited can now offer continuous 
copper brazing furnaces with removable 
non-metallic elements as standard equip- 
ment. Extensive production trials have 
taken place and the following advantages 
proved :— 


* Element replacement is easy and can 
take place, if necessary, while the 
furnace is in operation. 

Element replacement does not involve 
rebricking, and expensive downtime is 
thus reduced. 

Element life is no shorter than with 
conventional nickel-chromium resistors. 


For brazing a small part to a 
large article, induction heat- 
ing equipment is the answer; Designs are completed for standard 6”, 8” 
localised heat means no 


and |2” furnaces ; may we send details? We 
wasted heat and a ‘‘machine 


tool’’ approach to equipment should also be pleased to arrange a visit to 


design makes the process our Heat Treatment Division, near the main 
ideal for quantity-production 
methods. The Birlec Induc- 
tion Heating Division will be be brazed in a furnace of this type. 


glad to advise on individual 


works in Tyburn Road, where test pieces can 


applications. 

Mm left: A standard 5kW unit, 

B i R L E Cc 
LIMITED 


ERDINGTON BIRMINGHAM 24 
Sales and service offices in LONDON + SHEFFIELD + NEWCASTLE-ON-TYNE + GLASGOW 


sm/B.2134.54 


AUTOMOBILE ENGINEER, May 1954 


é 
R BRAZI: | | 
BIRLEC : 
URNA 
ABLE | 
en 
agit’ & 
4 i 
also IND 
4 
105 


ABOVE ALL. Precision manufacturers of 
torsion, compression, tension springs of all 
types, pressings, clips, I.F. cans, containers, 
and METPAK Shock Absorbers. 


BRAYHEAD 
SPRINGS LTD. 


FULL VIEW WORKS 


KENNEL RIDE - ASCOT - BERKS. 
Phone: Winkfield Row 427 - T.A.: Brayhead Ascot 


MADE BY CRAFTSMEN Obtainable 
FOR CRAFTSMEN from your stockist 


THE INTERNATIONAL TWIST DRILL 
COMPANY LIMITED 


INTAL WORKS 
WATERY STREET Telegrams; ‘FLUTED Sheffield 3’ 
SHEFFIELD, 3 


Telephone: Sheffield 23072-3-4 


AMAL LTD - 


HOLDFORD ROAD WITTON ~- BIRMINGHAM 6 
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Meadowfelt is just cut out for your job! 


Name your needs in felt and we'll give you just what you want — the right 


weight, the right texture, the right grade. Quick delivery (either in the piece 
or cut and punched to your requirements) is part of the Meadowfelt service. 
Meadowfelt prices are right, too. Send for samples and full details. We'll 


be glad to help with advice on any problem concerning felt. 


YOU TOC... 


THE LONG MEADOWFELT COMPANY, KIDDERMINSTER THE FEL DIVISION OF CARPET TRADES 
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Revised new edition 


Reviewing modern 
automotive - type 
diesel engines in 


current use. 


The Modern Diesel 


By Donald H. Smith, M.1.MECH.£. 12th Edition. 


The latest edition of this standard handbook has been mainly 
rewritten and enlarged to include reviews of nearly all automotive- 
type diesels in current use in Britain, U.S.A., the Deminions and 
on the Continent. Engines for road, railway and marine service, for 
tractor and for many industrial purposes are discussed. In addition, 
chapters dealing with the theoretical and practical aspects of the 
diesel as a power unit, are included. 


BRING! DOWN COPYING COSTS | 8151" 256pp. 210 illustrations. 
WITH THE FAST. ACCURATE By Pow 


from booksellers or direct from:- 


lliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1. 


NICKEL 


The diagram above gives five examples of the excellent 
rformance of this new cost cutting copying lathe 
esigned expressly to fill the gap between expensive 

copying lathes and toolroom plant fitted with attach- 

ments, the MIMIC is highly efficient, low in purchase 
price and requires only semi-skilled operation. 


Height of centres, 74”. Swing over bed 154”. Max 
os = 2’ 54”. Max. variation in dia. of work- 


piece 4 ates of feed 0°006, 0°012, 0:024, per rev. 
of 1. e. Spindle speeds, 380, 458, 576, 733, 1140, 
1375. 


Please write for complete specification 


INDUSTRIAL SALES LIMITED [Rm 


50, NEWTON STREET, MANCHESTER 1, ENGLAND 


Tel: CENTRAL 0013 Grams : Islex, Manchester 
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IF YOU USE SPRINGS 
WHY NOT USE 


VEHICLE SPRINGS 
FOR 
PRIVATE CARS 
AND 
COMMERCIAL VEHICLES 


FLAT & COIL SPRINGS 
LIGHT PRESSINGS, 
AXLE SPRING CLIPS, 
BODY BOLTS, 
EXHAUST PIPE AND 


SILENCER CLIPS 
OF EVERY DESCRIPTION. 


D, ST. GEORGE’S WORKS, WEST BROMWICH. ‘Phone: WES 0575/6 


CASTINGS 
for 
PROTOTYPE 
or 
PRODUCTION 
n 
GREY IRON 
WHITEHEART 
MALLEABLE 
or 
NON-FERROUS 
METALS 


GEORGE 
WEARING 


LIMITED 
CARTERS GREEN 


FOUNDRY 
PERSPECTIVE View WEST BROMWICH 


| ESTABLISHED 1850 TELEPHONE WEST BROMWICH 0092 TELEGRAMS ‘‘WEARING”’ WEST BROMWICH 
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For reliability 


PERRY 


Timing Chains 
are fitted to the new 


Triumph 2-litre Sports 
New Standard 8 


and many other fine British Cars 


For full details please write to 
PERRY CHAIN CO. LTD., TYSELEY, BIRMINGHAM 


paint / 
spray *and like 


. Jaguar and 
protection 


TAPED 


Sleek, polished Austin and Jaguar cars and gleaming 
B.O.A.C, aircraft carry the name of Britain round the 
world. And they all have this one thing in common: : 
during paint spraying, or in transit, they have windows, a 0 Large Diagrams 
chromium and other surfaces protected by Permacel y ——aS up to 
Masking Tapes. Permacel Masking Tapes stick firmly to , 7 P 
any surface, rough or smooth. They are skin-flexible. 1 “pre 144” x 74” 
They give complete protection on the most awkward iE 

contours and, when the time comes for removal, they 
peel away easily and cleanly. Both cloth and crepe- 
paper Permacel Masking Tapes are available. 


Permacel Crepe Paper Masking Tapes are double- 
bonded. This exclusive Johnson and Tebeson process 
geememens ly bonds the adhesive to the backing material. 

hen stripped away, the tape leaves no sticky residue. 


AV.1.P. YOU SHOULD KNOW! A Very Important Point - No complex 
about all Permacel Masking Tapes is that they are un- electric cir- 
affected by the chemicals and solvents normally found cuits. Replace- 
in paints and Gopes. Ask the Permacel representative pas 
for full details about the Permacel Range of Cloth and ments sre 
Crepe-Paper Masking Tapes. A card from you will negligible. No 
arrange an appointment. glass compo- 
nents. Sim- 

plicity ensures ready and manipulation 
with without special knowledge. Very large diagrams. No 
Photography, thus — time and trouble. Calibration 

; ines can be recorded while 


taking Diagrams. 


~-Permace! ig DOBBIE M°INNES LTD 


CLOTH AND ‘DOUBLE-BONDED’ FY 
CREPE PAPER MASKING TAPES 


For samples and quotations write to Aliso at SOUTH SHIELDS - LIVERPOOL LONDON 
INDUSTRIAL DIVISION Dept. A.F (GY earTain) LTO SLOUGH, BUCKS 
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Permanently protects the underbody of motor vehicles from damage by flying 
stones, grit etc. 


Prevents rust and corrosion from setting in. 
Deadens drumming and vibration. 
Lengthens car life and increases re-sale value. 


To meet the d d for equip to spray underbody protective compounds 
we have available for early delivery items of our well tried range of spray 
quip ly suited to chis particular process, 


Write today for leaflet CB. 105. 


UNDERBODY SPRAYING EQUIPMENT 


B.E.N. PATENTS LTD. (Division of Broom & Wade Ltd.) 
HIGH WYCOMBE, BUCKS. Telephone: High Wycombe !630 


“POP"’ is a Registered Trade Mark of the manufacturers 


OPERATION 


ONE operator Geo. TUCKER EYELET Co. Ltd. 


Walsall Road - - BIRMINGHAM 22. sg 


TRADE 
CONSULTANTS AND Too. manuractureRS AIRCRAFT MATERIALS LTD. MIDLAND ROAD, LONDON 


THE MODERN SYSTEM OF RIVETING 
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Rectangular 
Permanent Magnet 
Chucks 
Awkward shapes present time 
wasting jigging problems. “ Eclipse ” 


chucks in many sizes reduce these 
problems on all classes of machine 
tools to a minimum, by providing an 
accurate and powerful hold. Suitable for 
even the smallest engineering shop 
because they are so simply set up and 
portable. 


Ask for Publication P.M.119/52. 
Supplies through appomted “ Eclipse” Distributors, 


CHARLES RICHARDS & SONS LTD., DARLASTON, nr. WEDNESBURY 
Phone: Darlaston 140 (10 lines) P.B.X. Wires: “Richards, Darlaston”’ 


Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTO., ENGLAND, 


ignore this 
it may 
you money: 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
“Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


DAERIALITE 


Safe, Dependable 


AUTO CABLE 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE - ‘LONDON E.C.3. Phone ROYAL 4861 


Rathbone 


MULTIPLE DRILL HEADS 


Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 


Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head 

Heads are available with any number of spindles 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


We also manufacture Rotary 
Profile Milling Mac 


ENGINEERING CO. LTD. 
COVENTRY covenrey secs: 
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KEYWAY MILLING? 
Wicye\e chosen for unusually 


tough assignment 


The use of a Hicycle drill to mill a 40’ keyway, 14” 
wide by }{” deep, along a 47 ton lifting beam is 
indeed unusual—yet the fact that a Hicycle tool 
carried out this operation in approximately 16 
hours (continuous four-hour periods) gives 
striking proof of Hicycle’s ability to withstand 
continuous operation under heavy load without 
overheating or, indeed, without any loss of 
efficiency whatsoever. The advantages of Hicycle 
tools — greater production because of speed 
maintained under load . reduced operating 
and maintenance costs . . . complete safety—are 
enabling them to make a vital contribution to 
efficient production in a wide variety of industries. 
Write for brochure No. 354 which gives full details. 


FOR Y\cye\e EFFICIENCY 


CALL IN 


CONSOLIDATED PNEUMATIC TOOL CO. LTD. 
LONDON & FRASERBURGH. 


Reg. Offices : 232, Dawes Road, London, $.W.6. Offices at Glasgow - Newcastle 

Manchester Birmingham - Leeds Bridgend Belfast Dublin 

Joh burg - Bombay - Melbourne - Paris - Rotterdam - Brussels - Milan 
and principal cities throughout the world. 


A new edition of a 
valuable tertbook 


Handbook of Industrial 
Electroplating 


By E. A. Ollard, A.R.C.S., F.R.I.C., F.1.M., and 
E. B. Smith. 2nd Edition. Facts, figures and 
formule for all who design, erect, maintain or 
operate electrodeposition plant, and for laboratory 
workers who deal with plating solutions. The 
second edition has been considerably enlarged and 
includes new sections on water and drainage, 
purification of solutions, storage and handling 
of chemicals and plating-shop costing. 

83” x54". 364 pages. 122 illustrations. 72 tables. 


Published for “‘Metal Industry” 


Now ready 30s. net. By Post 31s. 2d. 


Obtainable from booksellers or from 


Dorset House, Stamford Street, London, S.E.1. 


WRENCHES 


6 Models cover 
2-400 foot ibs 
for 
STURDY & RELIABLE. i’ ¥ and 7” 
COMPACT DESIGN. Drive 
ADJUSTABLE. 


3 PHASE SIGNAL BY 


JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 
SEE OUR STAND No. D 532, British Industries Fair, Castle Bromwich. 
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for 
Reliable Castings 


IN BLACKHEART MALLEABLE 


Founded in 1906 and suppliers to the 
Motor Trade for over 40 years. Pioneers 
in the use of rotary furnaces. Laboratory 
controlled throughout. Notable for accur- 
acy, reliability and easy machinability. 
We have our own machine shop and 
castings can be supplied fully machined 
if desired. 


FOLLSAIN WYCLIFFE 
FOUNDRIES LTD., LUTTERWORTH 


Nr. Rugby. Tel. Lutterworth 10 & 60 
A group of typical castings in regular production 


BIF STAND No. 


Cogent 


Not even a guardsman jumps to it like a 
spring made by Lewis of Redditch. 
We've spent over thirty years making 


them and every one has been designed 
to do a specific job as well as it could vA 
possibly be done. It’s becoming 


a habit for progressive engineers to %, 
call us in at the design stage. 


LEAVE /T T, 


THE LEWIS SPRING CO. LTD. apt A 


RESILIENT WORKS, REDDITCH SPRINGS, SPRING CLIPS 
PRESSWORK, WIRE FORMS 


Telephone: Redditch 720/1/2 4 OLUTE SPRINGS 
London Office: 321, High Holborn, London, W.C.1. Tel.: London. Holborn 7479 & 7470 
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% Write today for 
illustrated brochure 
publication No. 226/1 


a8 


@ YOU MUST TEST YOUR 
PRODUCTS FOR’ FAULTS 


@ YOU MUST HAVE THE 
MOST EFFICIENT DEVICE 


@ YOU CANNOT FAIL WITH 
THE WORLD'S FINEST 


This is 
Model 
U4/5 
—from 
a wide 
choice 


of 


FEL FLEcTRIC 


Electro-Magnetic Crack Detectors 


We also design and make 
to special requirements— FEL EtLEcTRIC Lro 


41, SIDNEY STREET, SHEFFIELD 1 eammme 


—the spider’s method is inimit- 
able. For the more usual problems 
of industry the wide range and 
reputation for quality lead natur- 
ally to Marsdens for Bolts, Nuts, 
Screws and Studs. 


Wp & SON LTD 


ALTRINCHAM STREET, MANCHESTER 1 
dmSM. 17 
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ALUMINIUM 


Our catalogue will help you select a type 
and size of chuck most suitable to your 


own needs. 


Write for your copy today. 


J. H. HUMPHREYS 
& SONS, BLA 
CKRIDING ,ELECTRICAL WORKS, WERNETH 
» OLDHAM. PHO 
NE: MAI 1651.; 
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Restricted by the limitations 
imposed by war and post-war 
conditions, Prestons have until 
recently been only able to satisfy 
the stop-watch demands of the 


Industrial North. 


Now, as many of our friends 
throughout the land can confirm, 
Prestons can once again offer to 
Industry a nation-wide Stop- 
Watch Service second-to-none. 
Again we are leading the way as 


Strength 


ALL OUR STOP-WATCHES 
ARE TOP-QUALITY SWISS 
JEWELLED LEVERS—AND 


Weight 
Shape 


Skilled manipulation of flat steel sheet in 
modern power presses by means of expertly contrived 
dies is a process of manufacture which holds out 
enormous possibilities to the Designer and to the 
Production Engineer. 

A steel pressing has a remarkably high 
strength to weight ratio; it can be die-formed to the 
required shape by one or a short series of pressing 
operations, with very close dimensional accuracy; and 
large or small numbers of parts can be produced 
economically, often at a cost lower than would be 
practicable by any other process of manufacture. 

We are shortly to publish a series of 
leaflets illustrating pressings in current production 
as an indication of our capacity and of the facilities 
that this particular manufacturing process provides; 
copies will be sent to all interested Engineers and De- 
signers who will let us know that they would like their 
names to be included on our mailing list for these 


leaflets. 


This 2000 ton mechanical 
press can produce cold 
pressings up to 25 feet in 
length and between 4” 
and {° thick according to 
the area of the compon- 
ent. The press is fitted 
with hydro-pneumatic 
die cushions, Here it is 
producing half sections 
for chassis side box 
members, two at a time, 


Please address enquiries to: 


* 


GUARANTEED 


ESTAB. 
1869 


We have a fine 
range of all types of 
Swiss Stop-Watches 
ready in stock. 
WRITE OR PHONE 
FOR OUR 
ILLUSTRATED 


CATALOGUE 
AND PRICE LIST. 


TEL.: BOLTON 876 
(2 lines) 


the largest suppliers of Swiss 
Stop-Watches to British Industry. 


ALSO READY TO GIVE 
YOU IMMEDIATE SERVICE 
iS OUR REPAIR DEPART- 
MENT .. . giving attention 
to your most urgent needs, 
in double quick time—yet 
with the vital care and 
craftsmanship required with 
such precise instruments. 


PRESTONS LTD. stop-watcu sreciausts BOLTON, LANCS. 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 
Please write for brochure on extrusions for the motor industry. 
See our Stand No. C712, B.1.F., Birmingham. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 
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“Bainst RUST, 


Photos by courtesy 
of Beardmore Motors Ltd. 


In these days, when the life of a vehicle is that of its bodywork, the elimination of rust is a deciding 
\ factor. The simplest, most effective and most economical method is the jenolizing process, which 
\ removes existing rust and inhibits re-rusting by providing a phosphate coating which forms an excellent 
basis for paint. Products can be jenolized by dipping, spraying or brushing. Jenolite Ltd. will 
supply rust-proofing products or complete installations. The Jenolite Technical Department will 

always advise on any questions relating to the rust-proofing of metals. 
The photographs show the rust removal and rust-proofing of badly affected coachwork of a London 
taxicab. In the illustration of the wing, the portion nearest the camera has been jenolized to remove 

the rust. 


LONDON: 43 Piazza Chambers, Covent Garden, W.C.2. 
el: Temple Bar 1745, 3058 and 5059. 


SCOTLAND: Jenolite House, 304 High Street, Glasgow, C.4. 
Tel: Bell 2438/9. 
@ 263.34 


a SEMS in time 


... 


.. but first let us say exactly what Sems is. G.K.N.’s 
Sems Fastener Unit is an all-in-one screw-and- 
luckwasher, supplied in any type of metal thread. The 
washer rotates freely, but can’t come off. 
The teeth are angle-sprung and grip all the harder under 
shaking or vibration. Sems save time —they cut out 
hand-assembly of screws and washers, simplify driving, do 
away with washer losses. They make stock-control 
easy. In fact, Sems in time save the deuce of a lot of bother and 


the time for Sems, of course, is now. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD. SCREW DIVISION: BOX 24 HEATH ST - BIRMINGHAM 18 s/seulaes? 
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At Shotton Bros. we encourage the closest 
possible co-operation with our customers and 
many seek our advice at the design stage. In this 
way snags are ironed out before production 
begins and the full benefits of our 57 years 
experience, in the production of top quality 
BLACKHEART Malleable Iron Castings, is 
assured. If you have a production problem and 
think that BLACKHEART Malleable Iron 
Castings may be the answer do not hesitate to 
take advantage of this service. 


Highest British Specification accepted, BSS 310 
(1947) Grade 3. 


We are particularly well equipped to 
handle running lines. Fully machined 
components can be supplied. 


BROS:LTD 


OLDBURY, Nr. BIRMINGHAM Tel: BROadwel! 1631-2 
(TEGONIC) Members ef the Technically Controlled Castings Group. 


Speed-indicators 
for Road Vehicles 


Reliable indication of road speeds 1s ETH were pioneers in the manufacture of 


essential in view of the provisions of the clectric speed-indicators for road vehicles, 
Road Traffic Act. This indication must and the equipment 1s designed for the 
be steady and must be seen at a glance worst conditions likely to be encountered 
Advantages include 
Compact design simple construction — few wearing parts. 
No long flexible drive — thus ensuring greater accuracy 
Protection against dust and vibration 


BTH speed-indicating equipment, comprising (left to mght) 

split pulley for transmission shaft , speed-indicator (voltmeter 

scaled in m.p.h.) ; generator with bracket and armoured cable, 

generator pulley Generator can be supplied for direct 
drive if desired. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON HOUSTON CO LTD. COVENTRY. ENCLAND 


Member or THE Group OF COMPANIES 


no 
nut 


can 
Curn 


? When it is essential 

that a nut remains 

tight, use a Grover- 

lok spring lockwasher 

which have been contin- 

uously manufactured by us since 1875. We also make 
square and flat section washers. 


Write for fully illustrated leaflet to Dept. ‘W’ 


GROVER £COLTD 


BRITANNIA ENGINEERING WORKS, CARPENTERS RD., LONDON, E.15 


Phone: Maryland 4342-3 
P.3158 
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FAGLE BRAND 
DROP FORGED 
ANNE. 


ALL PURPO 


AERO HEAT TREATMENTS 
a“ PRIORY WORKS, SAREHOLE RD, HALL GREEN. 


manufacturers — 
only 


Suppliers 
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Mr. Dot can 
fix you up 


Why do the worrying when we've 

already done it for you? Dot 
Fasteners are made in a great 
variety of designs for a 

prodigious number of jobs 
~including yours probably. If 
not, our unique experience 

of fastening one thing to 

another will quickly find an 
answer. It’s a sure way 


out of a problem to 


Trade enquiries to: CARR FASTENER CO. LTD 


47 Woburn Place, London, W.C./, Museum 1433 
Manchester : 50, Newton St,, Manchester |. Centra! 4057 
Birmingham: 214/215, Daimler House, Paradise Street, 

Birmingham, | Midland 2297 


Head Office: 
CARR FASTENER CO. LTD. 
Nottingham Road, Stapleford, Nottingham. [el Sendiocre 2234 


i70 years old 
reputation For quality... 


is unique, and can only be re- 
tained by the customer’s verdict. 


Another good reason why engineers prefer 


KIRKSTALL 


CARBON AND ALLOY IN ALL STANDARD SECTIONS. ALSO SUPPLIED, 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 
KIRKSTALL FORGE ENGINELRING LTD . LEEDSS - Telephone : HORSFORTH 2821 


M.13 


Cary springs, made for all types of road vehicles—from the private 
car to the heavy lorry—are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 


For the quantity production of coil springs for car suspension a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detection. 


WiLtiAM E. CARY LtTp. 


RED BANK + MANCHESTER 


Telephone: DEAnsgate 7881 (10 lines). 
Telegrams: Carybank, Manchester 


Also at 
SALFORD, GLASGOW, LONDON & COVENTRY 


JN 300 
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...A rubber mill equipped with 


sheeting rolls, extruding machines 
and moulding presses. A rubber 
mill equipped and staffed to 
produce all kinds of mixings, 
mouldings, bondings and extrusions 
in rubber, in fact rubber materials 


for any trade. 


MIXINGS MOULDINGS - EXTRUSIONS - BONDINGS in RUBBER 


EDGEMOND AVENUE, 
TYBURN, BIRMINGHAM, 24 


EFFICIENT 
COOLIN 


with 


RSTON 


— 


every form of 


transport 


. 


MARSTON EXCELSIOR LTD 


(A subsidiary company of Imperial Chemical Industries Ltd.) LEEDS Tel: Leeds 37351 
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...no brake on 


production! 


Presswork and sub-assemblies 
for the automobile industries 
are a speciality. Our service is 
modern and adaptable and we 
deliver the goods on time, 
thereby causing no irritating 
production delays. 


MACHINED PARTS + WELDED ASSEMBLIES 
COMBINED PRESSWORK AND MACHINING 


GIRDEX ENGINEERING CO. LTD. 


WESTON LANE, TYSELEY, BIRMINGHAM 11. 
Telephone: ACOcks Green 2205 Telegrams: GIRDEXPRES 


MANY ENGINEERS ALWAYS SPECIFY 
LI L 


Mechanical properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 
square inch. 


YIELD STRENGTH 20/22 
Tons per square inch. 


ELONGATION 6% to 8%. 
BEND 90°. 
BRINELL VALUE 175. 


Write for details 


HALE. HALE puptey port 


HALEFO' TIPTON PHONES TIPTON 1671/5 


LINDLEY'S 


QUALITY BOLTS, NUTS AND SET SCREWS 


Phone CLissold 0643 (4 lines) 
Cc. UNDLEY & CO LTD ENGLEFIELO RDO. LONDON Ni Grams BEAUVOIR, NORDO, LONDON 
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introduce an entirely 


Es new design of 


LUBRICATOR NIPPLES 
Enots once again lead the way in the National effort 


Gye 
to reduce costs, by introducing an entirely new type of 


angle lubricating nipple. Outstanding features 
include the following :— 
@ Made in one piece. 
@ Clear-through way for lubricant. 
@ Lower overall height. 
@ All steel, hardened and Cadmium plated. 2 
@ Available in all standard threads in common 


demand. HS 67 
@ Are cheaper and better. . 
These nipples are available in the following thread 
sizes: 
4’B.S.F. $’B.S.P. 4” A.N.F. $”°U.N.F. B.S.F. 
BRIGGS. +” A.N.F. U.N.F. B.S.F. 
Retail price for all sizes is 10d. each, conpared to 


lid. each for the old type. When ordering please 
use code letters H.S. followed by angle required 
(35°, 67°, or 90°) and thread, e.g., ‘ HS 90 


H.S. 67 §” B.S.P.—Hotset nipple 67° angle with 4” 
B.S.P. thread. 

The old type angle nipple will continue to be available 
as well as the range of straight nipples, in similar 
threads to the above. 


BENTON & STONE LTD 


ASTON BROOK ST., BIRMINGHAM 6, 


BORING MACHINES « DRILLING MACHINES « PORTABLE TOOLS «+ SLOTTING MACHINES + BANDSAWS 


MACHINE SHOP ACCESSORIES »* PUNCHING AND SHEARING MACHINES —: BERS + PRESS BRAKES 


SAWBENCHES + SANDING MACHINES * MOULDING MA RIMMING LATHES 
BENDING MACHINES + SHEARS AND ER 5B «© GUILLOTINES 
PRESSES SAWING MA HULDING MACHINES 
PLANING AMING LATHES BANDFACERS 


PRESS BB NDSAWS + BEADING AND SWAGING MACHINES 


BANDSAWS RING MACHINES * MILLING MACHINES * GRINDING MACHINES 


PLANING AND SURFACING MACHINES * MORTISING MACHINES + SHEARS AND CUTTERS + SHAPERS 


SAWING MACHINES « BORING MACHINES »+ MACHINE SHOP ACCESSORIES + LATHES - GUILLOTINES 


THOS W.WARD LID 


ALBION WORKS - SHEFFIELD 


TELEPHONE: 26311 (22 LINES) TELEGRAMS: ‘FORWARD, SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE: LANCASTER PLACE STRAND W.C.2 
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This will need special 
rubber mouldings... 


For over a century when a problem 
like that has arisen, men responsible 
for production planning and buying 
have thought at once of P. B. Cow. 
Knowing the vast resources of the 
P. B. Cow organisation were always at 
their service. 

Today, we are proud to offer an 
unparalleled service to every industry. 
A large team of experts, experienced in 
the latest and most up-to-date methods 
of production, is available to solve 
your problem. Experts who will bring 
to the job all the knowledge acquired 
in advising and supplying leading 
companies the world over. 

So whenever you have a problem 
that concerns rubber, write or phone 
for one of our technicians to call. He 
will be fully qualified to help and 
advise you, 


P. B, COW SERVE 


Agriculture 

Dairy 

Motor Car 

Radio 

Television 
Shipbuilding 

Public Utilities 
General Engineering 
Pharmaceutical 


WE SPECIALISE IN: 
Production of 

Rubber to Metal 
bonded parts, Anti- 
vibration and Resilient 
Mountings, Oi! Seals, 
Handmade Fabricated 
Parts, Proofed Fabrics 
in Natural or 
Synthetic Rubbers 

for every purpose, and 
Air Buoyancy work 
of all descriptions. 


...get in touch 


with P. B. COW 


RUBBER THAT IS RUBBER 
P..B. Cow & Company Ltd., Rubber Manufacturing 
Specialists for every Industry. Industrial Division : 


rtd Streatham High Road, London, 
ne; Pollards 4481. 
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he slots are pierced right 
through the band, thus 
affording the worm or. 
serew an absolutely certain 


MEKELITE 
GEARED = 
INDUSTRIAL 
LIGHTING 
UNITS 


For wall, bench or machine mounting. Catalogue sent free on request. 
MEK-ELEK Engineering Ltd., "Js" 


17, Western Road, Mitcham, Surrey. 


THE BULKHEAD VENTILATOR 
Designed for use on buses and coaches employing modern methods of 
pan-type glazing. Adjustable to three positions with watertight joint 


assured by moulded rubber sealing frame. Draught-free ventilation 
ensured even with vents closed. 


BISHOP STREET, BIRMINGHAM 5, ENGLAND 
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THE HANWELL ENGINEERING COMPANY LIMITED 
COUNTESS ROAD, NORTHAMPTON, 2 


Telephone: NORTHAMPTON 3766-7-8 


SPECIALISTS IN THE PRODUCTION OF ACCURATE LIGHT 
ENGINEERING AND PRECISION REPETITION MACHINE WORK 


Capacity available for Automatic Machine Work 
in quantity, in any metal. Over 70 Auto's up 
to 2” capacity. 


Capacity for Capstan Work, Accurate Thread 
Production, Milling and Drilling to the most 
exacting requirements. Over 350 machines 
available. 


Case Hardening and Heat Treatment, Rust 
Proofing and Plating. Capacity up to 8 tons 
of small parts per week. 


Here is a Modern Engineering Plant covering 
over 62,000 square feet of floor space, with 
experience and Technical Knowledge behind it, 
ready to assist you with your Production prob- 
lems. You just cannot afford to overlook the 
assistance which this well equipped Plant can 
give you, 


No, 1. A.l.D. Approved Inspection 


GARRINGTONS 
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ADHESION AND SEALING POINTS IN CAR| 
MANUFACTURE SOUTHERN RHODESIA GOVERNMENT 


VACANCIES: Professional Mechanical 
Engineers 


CENTRAL MECHANICAL EQUIPMENT DEPARTMENT 


Applications are invited for the following posts:— 
(i) 1 Senior Professional Officer Grade II! £1,794 £72 to 
£1,938 p.a. 


£, ‘ Qualifi 


rr 

(a) Must be in possession of a University degree in Mechanical 
Engineering or equivalent professional qualification. 

(b) Must have served a recognised apprenticeship in a mechanical 
engineering workshop or factory, preferably in connection 
with large scale repairs to motor transport and heavy earth- 
moving plant. 

(c) Must have had considerable experience in an executive 
capacity as a professionally qualified mechanical engineer, 
especially in connection with the repair of heavy transport and 
earthmoving and construction plant. 

(d) Must have a sound knowledge of Metallurgy as applied to the 
Automobile and Tractor Industry. 

(e) Must possess a sound knowledge and practical experience of 
modern methods of workshop control and management, time 
study, operational analysis, modern productions methods and 
stores organisation and control. 

(f) Drawing office experience in connection with the repair or 
manufacture of automobile or earthmoving plant an advantage. 


(ii) 1 Junior Engineer—junior Professional Officers Grade. 
£624 « £90 to £804 « £45 to £1,074 x £120 to £1,194 « £48 to £1,482 
per annum. Actual starting point up to £984 per annum, depends 
on professional qualijications and experience. Marriage and 
Children’s allowances also payable. 


Professional Qualifications 
(a) Must be in possession of a University Degree in Mechanical 
Engineering or Equivalent professional qualifications. 
(b) Subsequent practical experience on the repair of motor trans- 
rt and earthmoving equipment an advantage. 
(c) Erowies Office experience (Mechanical) an advantage. 


Application forms and further details from the Secretary, Rhodesia 
House, 429, Strand, London, W.C.2; completed forms to be 
returned by May 31st. 


E300 
... there's a job for | EXHAUSTER 


@ Very high 

d efficiency ®@ self- 
contained @ 300 

cu/ft. per hour 

@low price 

@ weighs only 
One of the many important jobs for * Bostik’ 19 lbs. @ Other FeJ 
sizes available. 


Adhesive is sticking draught excluders to car doors. 
FEENY & 


— 


The * Bostik ’ System of Adhesion and Sealing was J OHNSON 


developed to meet the Motor Industry’s never LTD. 
WEMBLEY 


Phone: WEMbley 4801 & 4802 


ending demand for faster, cheaper, and more 


efficient production methods, ALL British Car 


Manufacturers use * Bostik ’ Adhesives, Prestik, 
and ‘Bostik’ Sealing Compounds confident in the NITRIDED 


knowledge that. . . N iT RAL LOY 
for every sticking and sealing job in the 
Motor Industry there's a job for ST rm a L 
for 


skik OPTIMUM HARDNESS & STRENGTH 
Particulars from 

| NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 


The word ‘Bostik’ is a registered trade mark of the SH is FFIELD 10 
B. 6. CHEMICAL CO. LTD., ULVERSCROFT RD., LEICESTER Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield. 
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MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF IC. ENGINES AND POWER UNITS 


e COPPER §& ASBESTOS WASHER CO LTD 


LIVERY STREET BIRMINGHAMS 


TELEPHONE: CENTRAL 1467 TELEGRAMS ‘COPWASH" 


Fashioned in specially hardened 
Chrome Vanadium Steel, KING 
DICK Ratchets are real gluttons for 
hard work. From 1” Square Drive 
Heavy Duty types with 30” long 
detachable handles and reversible mechanism 
down to individual Open Type Ratchet Wrenches, 
you can rely on these fine tools, 


Fully illustrated leaflet on request. 


6 8 
KIN G DICK 
ABINGDON WORKS KINGS AO -TYSELEY: BIRMINGHAM 


R/C177 
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LOPLER A | 
SEM SBESTOS 
Ratchet 
‘ 
i Rat, h e 


CONTROL 


at all stages of manufac- 
ture ensures a trouble 
free product. .. . the 
reason why most manu- 
facturers useHigh Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 


HILTON RELAYS HILTON RELAYS HILTON RELAYS 


HILTON 
ELECTRIC COLTD 


52 POOL ST.WOLVERHAMPTON Phone: 22783 
HILTON RELAYS HILTON RELAYS HILTON RELAYS _ 


REQUIRED 


ON THE EAST OR NORTH SIDE OF LONDON 
FOR MOTOR ENGINEERS 


FACTORY 


OF APPROX 50,000 SQUARE FEET 
PREFER TO RENT—CONSIDER PURCHASE 


Please send details of suitable premises to 
CHAMBERLAIN & WILLOWS 
23 MOORGATE, LONDON, €.C.2 

City 6013 (6 lines). 


MORE SILENT AND EFFICIEN 


Silencers of all types, for Cars, Commercial Vehicles, 
Tractors and Marine purposes. 

Any type of Silencer made to your own specifications. 
Straight thro’ — Two — Three and Six pass, also 
Standard Baffle Type. Enquiries cordially invited 


Lethon EERING CO. 
GLATERURY NR MAN 


Tel: Culcheth 2167/8 -Cul 3133. Grams : Perfecto -Glazebury 
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The reason for using Intalok Spring Cases is 
simple; it gives you more headroom by taking 
lessseatroom. With Intalok the seat can be made 
shallower and remain just as comfortable. 
Intalok Spring Cases are used today 
by many British car manufacturers. 


SPRING CASES FOR CARS 
A PRODUCT OF THE SLUMBERLAND GROUP 


TRADE ENQUIRIES TO: INTALOK LTD., CALD- 
WELL ROAD, NUNEATON, TEL. NO. NUNEATON 2367 8 
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ia a careful, ic, old boy / 


WE never quite knew whether Icarus, who (4 
followed his dear old dad Daedalus up into the 

heavens with a new pair of wings, was just a 

careless, headstrong youth or whether it 

was lack of ‘know-how’. If his wing ¢ 

bolts had been moulded in Nylon ) 

instead of wax there would never have been 


this trouble, with the sun melting them 


and Ic plummetting into the sea like a 


well-oiled seagull. Especially if Ekco SS 
had done the job. For we have the 


‘know-how’ on plastics, and the equipment or, 
too. We tool and mould all shapes and om 
sizes from a }” knurled knob with a brass 
insert to a 16-lb. table top, from a tooth 

pick to a baby’s bath. Ask us to settle 


your moulding problems! 


Ne 
EKGO PLASTICS 


(E) moulders to the best people 


We design, tool and mould and our Plastic 
plant is one of the largest in the country. 

(Our presses range from the smailest to ath 
the largest —injection up to 48 oz. qi 
compression up to 

2,000 tons). 


K. COLE LTO‘(PLASTICS) SOUTHEND-ON-SEA, ESSEX 
Members of the British Plastic Federation aD 


B.1.F. STAND A320, MAY 3RD-14TH, BIRMINGHAM 
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CLASSIFIED ADVERTISEMENTS 
RATE a a word, minimum 4/-. Each 
ged separately. Box 
2 . Advertisements for the 
od should be to hand 
Post May 25th. No 
'y accepted for errors. 


COMMERCIAL VEHICLES 
Perce S-ton truck, 1952, 38,000 miles, 
excellent condition, one owner.-J. S. Wri 
& Co. Ltd., 86, Dale End, Birmingham 4. (481) 


CONTACT LENSES 

ODERN Contact Lens Centre, 7 (P.1), 
Endsleigh Court, W.C.1. Deferred terms. 
Booklet sent. (4787 
MACHINERY FOR SALE 
4 Electric Drills, brand new, } in. 
city, 220/250 volts, single phase, and j in. 
20/2 0 volts, single phase. Finest make, cartoned 
unopened. Write full details, Dept (J.), 

Ww. Kubach, 12, Sylvan Road, London, S.E.19 


{4 803 
PATENTS 

‘(‘HE Proprietor of British Patent No. 586166, 
entitled “ Back siphonage prevention, anti- 
back-flow and vacuum breaking valve and method 
of operation "’ offers same for licence or otherwise 
to ensure practical working in Great Britain. 
Inquires to Singer, Stern & Carlberg, 14, E. 
Jackson Blvd., Chicago 4, Illinois, U.S.A. [4810 


SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., if the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
Order, 1952 

(TECHNICAL Intelligence Assistant required by 
Ford Motor Company Limited, Dagenham, 
Essex, to be responsible for collecting and collat- 
ing technical, price and production data. Must 
be capable of condensing results into report show 
ing forward trends. Wil be required to maintain 
and develop records and library involved. Sound 
eneral experience in the motor industry essential. 
Rooty to Salaried Personne! Department, quoting 
reference A/TA [4793 
*PERIENCED Draughtsmen required for 
detailing and chassis layout by Commer Cars 
Limited in their Luton, Maidstone and Coventry 
design offices. Permanent positions with Pension 
Scheme. Piease apply in writing stating age, 
experience and salary required to the Secretarial 
Department, Commer Cars Limited, Luton. [4794 


RAUGHTSMEN: Experienced Chassis 
Draughtsmen required in Maidstone. Good 
rospects of advancement. Sports Club and 
ension Scheme; 5-day week. Write, giving 
details of experience and salary required, etc., 
to Box 3690, c/o A obile Engi 4786 
S" INIOR Engineer is required to lead a small 
team of engineers working on the develop- 
ment of control equipment for automatic 
transmission systems for motor vehicles. Appli- 
cants should be graduates in mechanical or 
electrical engineering and must be capable of 
initiati original development work, It is 
essential that they should have initiative and a 
keen interest in this type of work. The position 
carries considerable ay and the salary 
will be on a comparable leve Please reply, 
stating details of career, quelifcetions and age, 
to Box 3317, c/o A Z > [4784 


SENIOR Gear Engineer ter | for design, 
development and  plannin Automobile 
Gears by a leading Belgian Be FR. Com- 
pany (British chairman). Applications will be 
considered from Chartered Mechanical Engineers, 
preferably holding a University degree. Candi- 
aates should be between the ages of 40 and 50. 
Commencing salary approximately £2,000 per 
annum. Applications, by letter only, should be 
sent to The Protessional kng.neers Appointments 
Bureau, 9, Victoria Street, London, 5.W.1, [4812 
ECHANICAL Engineer of degree standard 
tequired to take charge of the engine test 
section of our Proving Laboratory. The programme 
of work carried out is of a varied nature and 
includes investigations relating to ignition and 
engine performance. Previous engine testing 
and dynamometer experience is required The 
position is a permanent one and carries excellent 
prospects for promotion Reply stating qualifica- 
tions, experience and ege to Personnel Manager, 
Licas (Electrical) Ltd., Gt. King Street, 
irminghem, voting reference PM/D/13. [4813 
M® TALLURGIS’ 


A WORKS Metallurgist is required for tech- 
nical control of modern heat-treatment plant 


processing automotive gears and 
Candidates should preferably 
have experience of modern methods, including 
gs carburizing and furnace atmosphere control, 
and be corversant with requirements for quality 
control on mass production basis. Salary will be 
commensurate with experience and qualifications, 
but —A less than £650 per annum. Prospects 
are 
A LIC ANTS should give fullest details in 
Write Box 5075 c/o 


on Tyneside 
allied products 


SITUATIONS VACANT 
NORTH OF ENGLAND. 


;E8ST Class opportunities and excellent salary 
await suitable applicants in expanding 

Development Department for the following 

A QUALIFIED Engineer to lead a team deal 
ing wit the development of heavy auto 

motive transmissions 

A QUALIFIED Engineer to lead a team deal 
ing with the development of suspensions for 

heavy vehicles A knowledge of tracked vehicles 

is desirable 

SE INIOR Designers for work om heavy vehicles 


( PENINGS will also be arising for Draughts 
men ani other qualified engineers. 
NTERESTED applicants can write in confi 
dence giving fullest details to Box $076 c/o 
Automobile Engineer. [4815 


NORTH OF ENGLAND. 


A CHIEF Designer is required for expanding 
Development Department 

frERST Class experience of heavy automotive 
engineering is essential and a knowledge of 

tracked vehicles is desirable. 

AN excellent salary and opportunity for appli 

4% cants with the above qualifications. 

rFERESTED applicants can write in confi 
dence to Box 5077 c/o Automobile Engineer. 


Rev IRED by a Manufacturer of quality 
automobiles, a sound Administrator to be 
responsible for Body Shop Production. Technical 
knowledge of paint and trim is essential and a 
background knowledge of coachwork and all 
metal construction will be an advantage 
Applicants must be capable in the field of labour 
relations Remuneration commensurate with 
ability but on a generous basis. Full particulars 
of previous experience, age and salary expected 
to Box 4%52 c/o Automobile Engineer. [4806 
A LEADING automobile manufacturer in the 

nds has a for a Senior Des.gn 
Engineer He is uired to take charge of 
petrol engine design . oe a range of cars and 
commercial vehicles. Applicants, who must be 
familiar with modern developments and produc- 
tion techniques, should state fully their age, 
qualifications and experience. Reply to Box 4953 
c/o Automobile Engineer. [4807 


STEEL 
ADAPTORS 
for the 


AUTOMOBILE 
INDUSTRY 


Stand D414 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone : Broadwell 1115 (4 lines) and 1757. 


SITUATIONS VACANT 

7 EVELOPMENT Engineer (Design) required 

to deal principally with future design projects. 
First-class technical qualifications essential and 
preferably Eng.neering degree. Must have design 
experience and be capable of leading design team 
dealing with high-speed oil engines and all forms 
of power transmissions. This is an executive 
position and a substantial salary is offered com- 
mensurate with qualifications and experience. 
Application in writing to Secretary, A.E.C. Ltd., 
Windmill Lane, Southall, Middlesex. [4809 


SITUATIONS WANTED 
7 XPORT Sales Engineer, aged 31, seeks respon- 
4 sible position with progressive firm. Com- 
mercially and technically experienced with exten- 
sive knowledge of Continental end overseas 
markets. Widely travelled. French and German 
fluent. Available interview London area. Write 
Box 4954 c/o Automobile Engineer. [4808 


BOOKS 


ARDFACING by Welding. By M. Riddi- 
hough, M.Met., A.R.ILC., F.I.M. A _ prac- 
tical manual covering every stage of the precess 
design of components, choice of hardfacing 
alloy and technique of depositing, inspection and 
finishing methods. 8s. 6d. net from all booksellers. 
8s. 10d. by post from The Publishing Dept., 
Dorset House, Stamford Street, London, S.E.1. 


(CONSTRUCTIONAL Steelwork Shop Prac- 
tice: A Textbook for prentices and 
Students. By John Farrell. (Published for the 
British Constructional Steelwork Association.) A 
practical work covering every stage of operations 
in this industry. Includes information on: the 
reading of constructional engineering drawings; 
the template shop; work of the plater in marking 
off and assembly; te «rege of fabricating steel- 
work; inspection, checking and maintenance, etc. 
15s. net from all booksellers. By post 15s. 6d. 
from The Publishing Dept., Dorset House, Stam- 
ford Street, London, Shi 


Brazing. By H. R. Brooker 

E. V. Beatson, B.Sc.(Eng.), A.M.LE.E. 
The first full-length study of this sub,ect. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 2d. from The Publishing 
Dept.» Dorset House, Stamford St., Londen, 

3.1. 


SERVICING Guide to British Motor Vehicles. 

Volume 1. Presents in a standardized form 
for easy reference, servicing and maintenance 
information, data, sectional arrangement draw- 
ings and diagrams on 52 post-war British cars, 
commercial vehicles and tractors, arranged by 
makes and fully indexed. Includes an illustrated 
glossary of terms used and a list of alternative 
part names. A collection of useful and unusual 
conversion tables is given as an appendix. 63s. 
net. By post 65s. Volume 2 covers many popular 
1951-2 British models, the information being 
presented in the same style as in Volume 1. 42s. 
net from all booksellers. 43s. 6d. by post from 
The Publishing Dept., Dorset House, Stamford 
St., London, $.E.1. 


GAS Welding and Cutting: A Practical Guide 
¥ to the Best Techniques. By C. G. Bainbridge, 
M.1.Mech.E. M.lnst.W. A comprehensive text- 
book providing practical information on almost 
the whole range of available gas welding ana 
cutting equipment, methods and processes. in- 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. net. By post 
15s. 6d. From all booksellers or from The Pub- 
lishing Dept. Dorset House, Stamford Street, 
London, S.E.1 


XYGEN Cutting: A Comprehensive Study of 

Modern Practice in Manual and Machine 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post 10s. 11d. 
From all booksellers or from The Publishing 
0% Dorset House, Stamford Street, London, 
.E.1, 


GTEELS in Modern Industry: A Comprehen- 

sive Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow. An invaluable 
gu.de for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eer.ng applications (bearing in mind the present 
need for economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes. 42s. net, from all book- 
sellers. By post 43s. 2d. from The Publishing 
Dept» Dorset House, Stamford Street, London, 
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Made customer's specification 
in any quantity: 
=” For precision parts from the bar 
in any metal, particularly those 
ie which are not produced by the 
cold head oF roll threaded process 
consult the specialist 
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THE 


DARWINS 


SHEFFIELD - ENGLAND 


The comprehensive range of the Darwins Group 
products is designed to meet the needs of the 
Aircraft, Automobile and Engineering industries 
and to provide steels for many special ap- 
plications. Illustration shows teeming a ladle of 


molten steel into ingot moulds. 


DARWINS LTD. 
TOOL STEELS HACKSAW BLADES PERMANENT 
MAGNETS HEAT & ACID RESISTING CASTINGS 


/ ANDREWS TOLEDO LTD. 
CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wire ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 
Telephone: HOP 1784, LONDON, S.E.1 


THREAD INSERTS 


FORTIS’ 


THE ALL STEEL VICE 
that never lets go! 


FORTIS TOOLS LTD - 91 STATION ST., BIRMINGHAM $ 
or your local dealer 


WIRE 


DRAUGHTSMEN 


REQUIRED FOR 


Design and development of agri- 
cultural tractors and farm ag 
Previous experience, H.N.C. or 
equivalent desired. 


First class facilities. 5 day week. 
Pension & Life Assurance Scheme. 


Details to : 


INTERNATIONAL HARVESTER CO. 
OF GREAT BRITAIN LIMITED 


FOR NEW DESIGNS 
A N D S A LVA G £ Doncaster joe Road, 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.;: COMBE DOWN 2355/6 


Anderton 


Cyril Crckip'’s 
Stock 
ftom to /0" 
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Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD - BINGLEY 


Phone: Bingley 2226 & 2351 
Grams: ‘Circlips * Bingley’ 


CIRCLIPS 
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Accuracy— 
we repeat 


Accuracy in little things leads to reliability in big ones. We have 


built our business on that belief; because of it, many of industry’s 

most famous names think first of Redfern Stevens when it comes to 
repetition work, small components and sub-assemblies. 

We work to the same unfailing accuracy from blue-print, pattern or 

sample. Our large capacity, modern methods and long experience all 

combine to help reduce costs and speed production. Let 

us quote you the next time you have one of 

engineering’s important little problems. 


PRESSINGS 
Capstan and 
Automatic Bar work 


Machining, Drop Forgings 


Wirework, Bolts, Stevens Lid 


Nuts, Screws, Washers. 
BEVERLEY WORKS, ALMA STREET, BIRMINGHAM, 6 


INDEX TO MANUFACTURERS’ ANNOUNCEMENTS 


PAGE PAGE 
Abingdon King Dick, Ltd. Consolidated Pneumatic Co., Northern Automatic Co., 
AC-Delco Division of General Co., Ltd. 53 Ltd 
Motors, Ltd. & Co. (Birmingham), & Co., Perry C hain Co., Ltd. 
0 


Adamant Engineering Co., Ltd. — 2o. of Great Britain, Plessey Co., Ltd., The 


Aerialite, Lid, . & Asbestos Washer Co. he 106 Prestons, Ltd. 
Aero Heat Treatments, Ltd. 1 

Aluminium Bronze Co., Ltd. . 
Amal, Lid. 
Anderton Springs, Lid. 


Angus, 


George, &C May Lad. 4 


Archdale, James & Co., Ltd. .. 
Armstrong Whitworth & Co. 

(Pneumatic Tools), 
Ash, Thomas & Co., Ltd. ky 
Ashmore, Benson, Pease & Co. 
Pr oer Co., 


Cow, P. B. & Co., Ltd. 
Cc ‘ross Manufacturing C Co. (1938), 
t 


Darwins, Ltd. 


Desoutter Bros., Ltd. 

Dobbie McInnes, Ltd. 
Doncaster, Daniel & Sons, L. td. 
Dover, Limited 

Drop Stamping Co., Ltd. 
Dualioys, Ltd. 


George H., Lid. 
enn hreys, J. H. & Sons 
arston E xcelsior), Ltd.. 
(Metals), Ltd. . 
rial Smeltin Cover iii 

imperial Sales, 108 
Ltd. 131 
International Harvester Co. of 

Great Britain, The 
Twist Drill Co., 

td 


Marles Bearing 
t 
Redfern Stevens, Ltd. 
Redifon, Ltd. .. 
Rem loy, Ltd. 
Renfrew oundries, Ltd. 
Renold & Coventry Chain Co., 9 
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@ RADIATOR GRILLES e@ MOTIFS 
@ NAMEPLATES @ OVER-RIDERS 
LAMP UNITS BEARINGS 

DOOR HANDLES WINDOW 
WINDERS e CARBURETTORS 
AND HUNDREDS MORE THAT 
GO TO MAKE A FINE CAR! 


Their prominence on every car gives evidence of the unrivalled 


qualities of pressure die cast components, For external fittings 
such as radiator grilles, lamp units, motifs, nameplates and 
over-riders, the fastest and most accurate method of production 
is pressure die casting in MAZAK. 

The advantages of MAZAK include adaptability to complex 
shapes and thin sections, good strength and ductility, ease 

of finishing and durability. When these qualities are essential 


specify PRESSURE DIE CASTINGS IN MAZAK, 


Available in one ton pallets for safety and ease in handling 
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will be there... 


after your caslings arrive 


to give you practical advice on problems that can arise during machining. Tam a practical 


foundryman and my job is to call on customers after our castings have been delivered to sort out 


“on the spot” machine or location difficulties, or to discuss any modifications required during 


long runs. This is another of the extra facilitu that you pet from Birmal 
Our Research and Development Staff will give experienced help in the development of cast components 


and unbiassed assistance in the selection of the right alloy and casting process Birmal give you co-operation 


from start to finish—specialised attention before, during and after fabrication, That is why 


YOU GET MORE THAN A CASTING FROM << 


supply aluminium and maqnuesium castings im the sand, 
and pressure die processes, and zine pressure die castings. 


ALUMINIUM CASTING (1903) COMPANY LIMITED 


WORKS SMETHWICK 40 BIRMINGHAM 


yravity die 


BIRMINGHAM 


BIRMID 
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